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fi£  IT  RCMEMBCRCD,   That  oa  the  fifteenth  day  of  May,  in  tlie 
••••••    forty-first  year  of  the  Independence  of  the  United  States  of  Amer- 

Tt  L*s.S  ica,  John  Prestoni  of  the  said  Di^ct,  hath  deposited  in  this 
♦•«««•  office  the  title  of  a  Book,  the  right  whereof  he  claims  as  Author, 
fa  the  words  following,  to  wit :  ^ 

'^  Every  Man  his  own  Teacher;  or,  Lancaster's  Theory  of  Educ^tion^ 
practically  displayed ;  being  an  Introduction  to  Arithmetic,  writ- 
ten in  thirteen  parts.  To  which  are  annexed,  Thirty-two  Cards 
of  Lessons,  to  be  suspended  in  the  School-room,  conformably  to 
the  Lancaster  Plan.  The  whole  is  calculated  for  the  use  of  fami- 
lies destitute  of  a  school,  for  School-masters,  and  for  the  amuse- 
ment of  private  Gentlemen.     By  John  Preston.^' 

In  conformity  to  the  Act  of  the  Congress  of  the  United  States,  enti- 
tled *^  An  Act  for  the  encouragement  of  Learning,  by  securing  the  copies 
of  Maps,  Cliarts,  and  Books  to  the  authors  and  proprietors  of  such  co- 
pies, during  the  time  therein  mentioned."  And  also  to  an  Act,  entitled 
^'  An  Act,  supplementary  to  an  Act,  entitled  an  Act  for  the  encourage- 
ment of  Learning,  by  securing  the  copies  of  Maps,  Charts,  and  Books  ^ 
to  the  authors  and  proprietors  of  such  copies,  during  the  times  therein  ^ 
mentioned,  and  extending  the  benefits  thereof  to  the  a^s  of  designing,  en^ 
graving,  and  etching  historical  and  other  prints."  ''^ 

THER0N  BUDD,  Clerk 
of  the  Southern  li^f^rict  of  NeuhYork, 
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TO 


HIS  EXCELLENCY 


BE  WITT  CUJVTOJV,  ESQUIRE, 


GOVERI90R  OF  THE  STATE^F  ^EW-YORK. 


knowle^e  of  your  efforts  and  ztoi 

the  w^td  Arts  and  Scienees^  and  at  a  time  when 

far  the  contirmimce  of  prosperity  under  a  free 

/when  pretensions  to  political  good^'are  too  often 

real  patriotism ; — I  venture  to  inscribe  to  you 

-4 

to  the  different  Systems  of  Arithmetic^ 
forperusd  §0^  oj^probation. 

Hopis^  at  Ae  same  time^  that  your  labours,  together  with 
&»  infiuenee  of  GenUemen  who  are  friendly  to  the  eduaOian  of 
you0ij  anS  to  //W  emal  rights  of  man,  wiU  be  so  far  Uessedf 
as  shall  cause  ^j^i^mg  generations  to  know  and  practise  those 
precepts  which  wiU  not  benefit  a  few  onhf,  but  such  as  will 
augment  the  interest,  the  prosperUy,  and  tike  happiness  of  alL 

JOHJy  PRESTO^r. 
AJbang^  July  %  1817. 
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wi  PREFACE.   . 

Would  it  not  be  desirable  to  extend  and  establish  fliis 
System  of  Education,  before  we  lose  sight  of  its  osefbl- 
ness  ? — before  party  prejudices  may  prevail,  and  keep  the 
grand  desideratum  hidden  from  the  world  ?  It  is  highly  im- 
portant that  the  experiment  should  be  fairly  made,  while 
the  minds  of  Americans  are  in  favour  of  those  plans  which 
promote  Freedom  in  preference  to  Tyranny : — ^For,  it  is 
not  to  be  expected  that  Monarchs  wiU  foster  the  institu-* 
tion;  because,  the  ^Affusioa  of  Aiowledge  ultimately  ter- 
minates in  their  destruction,  and  throws  civil  golbmmeiit 
into  the  hands  of  the  people,  whenc#the  God  of  Mature 
\^has  ordained  it  should  originate.  ^ 

The  present  performance  is  intended  as  an  easy  Intror 
duction  to  Arithmetic,  to  facilitate  that  useful Jart  upon' 
Lancaster's  plan  or  othei::wise,  as  circumstances  may  re- 
quire in  common  schools  or  private  families.     TbeAulbor 
offers  it  as  the  result  of  long  acquaintance  with  the  sub- 
ject,  and  no  inconsiderable  experience  as  a  Teacher ;  apa 
confidently  hopes  that  it  will  be  found  to  answer  th*e  ends 
intended.    His  method  being  new,  he  has  no  doubt  but 
that  he  hath  still  lefl  room  fiDr  improvement  by  abler  faanfls : 
but  let  it  be  remember^,  th^t  Men  of  great  genius,  or  of 
great  reputation  in  the  literary  world,  geneA%  engage  in 
more  dignified  pursuits,  soar  above  rudimenlal  improve- 
ments, and    omit  some  of  the  most  important  duties  of 
moral  rectitude ;    or,  in  other  words,  they  are  contented 
in  leaving  the  youths,   of  whom  the  future  great  men  of 
the  country  must  be  formed,  to  grope  in  the  dark,  or  be 
subject  to  the  Tyranny  of  those  whose  minds  are  too  nar- 
row to  encourage  real  facilities  in  the  arts  of  "  teaching 
joung  ideas  how  to  shoot'*  * 
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That  the  success  attending  the  system,  of  which  this  is 
apart,  may  even  exceed  in.Amf^rica  what  has  been  indi- 
cated in  England,  and  that  the  poor  of  all  countries,  may 
become  as  well  informed  as  H^e  rich,  is  the  ardent  hope, 
and  sincere  wish  of  the 

AUTHOR 

m 

State  of  Nw^ork,  1 


ADVERTISEM^T- 

writtMi  in  thirteen  partly  wiUi .  a  viQW  to  benefit  a  great 
witfaTone  copy  only ;  for^^ten  or  tweWe  learners,  thai 
ly  ^iork  from  one  part,  wl^iTe  another  class  of  ten  or  twelve 
(M  liparate  part ;  thas  if  there  are  ft  sufficient  number  of 
g^fliessing  di0er^t  degrees  of  knowledge  in  figures^  the 
ijeotly  serve  more  than  one  hundred  pupils. 
BBS  may  therefore  signi^  their  cl\oice,  and  receive  a  book 
""Mt^Oimd/witlr  all  the  parts  in  one  volume,  or  they  may  have  the  parts 
•^  rM^bound  separately  with  strohg  paper,  in  form  of  a  neat  pam- 
pUjj^j^lJ^  may  Ibo  subdivide  thesfi  pamphlets  at  pleasure. 
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t$tfi  18,  at  the  end  of  line  3,  omit  the  words  ^^  or  multiplied^ 
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Obsenrations  to  be  read  by  teachersi^  4na  Ui#.4f|ppsited  in  their  desks* 
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iinpt^  Additioo,  ;4Q^ 
slo^b^  Dteimals. 
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Contains  Cards  No.  1,  Z^,  4^'jl 

Multiplication!  w| 

PARi%n.       *      '        •  §•  V 

Containrl^bles  of  Foreign  Qoitf^  Compound  ^difion,  a  SketohUtf*. 

i/aitt  aa  Explanattpri  of  Car3.]^^'l'&^ 

/  Contil^  Compound  )littUiplication.«  ' 

•  .   •   ■  if       •  ^  *         • 

Contain*  Coroini^  Multiplici^ti^n. 
-         PAET^Vi;  .  . 

.Cohtaii)8Li6ng  DivtsioB,' 

« 

\  PART  vn.      *     ,  . 

Contains  Compoaiid;J)iTiBk)ii,.ArithnJetical  Characters)  aad  pedmMtT^^^^ 

•    PAR*  vnr.  ^    •  •  •.♦^^'^ 

Contains  Reduction  of  Weights  ^itoii^Af ^sures^  Duodecimals,  R^egalaiioQ  .  ^^^^' 
of  Old  Lines,  and  the  method  of  makihg-NatiMd  RadiCisi  'y,     ^^  >••-"* 

-PAIitfX.^    •      ;^       ,.vji*  ^ 

Contains  Proportion,  Intei«j*Befi«te;;P^er,'4[H)(i8  anft^Qain,  Single 

and  Double  Fellowship.   V»  {^  J 

PART  X.  / 

Contains  Practice,  and  Tare  and  Tr^t.  ^ 

PART  XL  '^ 

Contains  Extraction  of  the  Square  Root,  of  the  Cube  Root,  and  Single 

and  Double  Position. 

PART  xn. 

Contains  Mechanical  Powers,  Exercising  Questions,  a  Secret  for  Teach- 
ers, and  an  Appendix  on  Book-keeping. 

PART  Xin.  |i 

Contains  Cards    from  No.  6,  to  No.  32,  inclusively,   together  with  a 

Supplement  and  an  Index  to  the  whole  Book. 
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OBSERYATIONS, 


To  be  read  by  Teachers^  and})ien  deposited  in  their  deiks. 


•• 
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1.  It  ina^p^t  tt/€N))av*r^en^l'  e#ry  Teacher  to  pro- 
mre  my  epemng  bo<^  nor.  fbancaster's  description  of 
fj^  plan  for  educating; jphildren  -^  therej^re  the  following 

enahfiilg  'l^eachers  tq  perform 
)iook9  CBti  be  obtained. 


ketck^MjJl  be  of 
\  herein  4ii^^Pi(^ 


*  \  i 


i  N.^^ 


^*  2Sk  ^the  si^qftgrs  straik)  be  classed  according  to  their 
^p  and  al^ilities,  with  ten  oi^  twelve  in  a  class.     In  full 
Z  J^TOidb'th^  boys  and  girls  arelelasse^.  ^n  separate  seats 
Jyy  tAemsehei^.    Eac|i.  one  has  a.  slate  and  pencil.    The 
^latls  ^ewi^out  frames,  and  g^era|l)f  let  into  the  wri- 
ich  even  witbHhe  ^r^ce.    Here  let  us  digress 
t :  !l^enches, '  orlWIit^>g  desks,  as  you  please  to 
themf |»re  oniveMalM^'Constructed  too  much  aslant; 
therefore,  "^e&^tWi^eUbol-housesf)^      to  be  erected,  it 
will  be  necessi(fy^4o  employ  some  discreet  superintend- 
ent.    Able  TigqlEhers  of  about  thirty  or  for^  years  of  age, 
will  be  most4U«ly  to  have  observed  deficiences,  and  be 
ready  in  giving  ^directions, '  respecting  the  length,  breadth^ 
and  ^ward  formation  of  school-houses.     Three  degrees 
of  inclination  for  a  writing  desk,  I  have  found,  by  expe- 
rience, to  be  the  most  convenient    By  this  construction, 
the  writer  will  sit  more  naturally,  with  a  greater  degree 
•of  ease,  and  i^  implements  will  remain  in  their  places. 

*  Which  are  for  sale  at  the  Bookstores,  in  Albany. 
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10  OBSERVATIONS,  &c. 

3.  When  boys  in  a  reading  class,  caai  spell  words  of  two 
syllables,  they  ipay  go  occasionally  into  a  ciphering  class, 
for  half  an  hour  or  m*re  at  a  time.    This  change  will  cre- 
ate an  amusement ;  it  will  invigorate  the  mind,  and  render 
tasks  delightsome :  for  as  the  body  grows  weary  by  remain- 
ing too  long  in  one  posture,  so  the*  mind  becomes  tired  by     *: 
pursuing  a  partici^lar  object     The  old  dogma^  of  not  al-       '* 
lowing  scholars  to  cfdcu^i)e  with,  and  combij|^e  numbers,  •J.*  * 
till  they  have  become  great  prCTci^ts  in  reading  and  pen-**  5;;, 
manship,  is  done  away  l(y  the  Lancastrian  plan  or  mode 

of  teaching.  rf.- 

4.  But  let  us  return  to  our  cipher^g  class :  After  a  class 
is  formed,  place  an  overseer  b'^nc^  the  cla»3,  ivith  a  slate 
and  pencil,  to  superintend  •the  whole;  His  busine^  will  ^' 
be  to  instruct  every  scho)ar  how  to  arrange  the  work  oa 
the  slate,  and  how  to. begin  and  finish  the  operations  with 
accuracy.  The  most  expert  boys  in  each  class,  will  also 
aid  the  overseers  when  cases  render  the  same  needful. 

5.  These  superintendents,  ^f  ILemcaster,  ^'are  called* 
Monitors;^  and  there  lire  higher  nofltojegthat  Reside  over 
senior  classes,  whose  duty  it  is  now  dnd'  th^  to  inspect  the 
younger  classes.  These  higher  monitors,  with  the  advice 
of  the  principal  Teacher,  will  remove  scyolfirs  from  one 
class  to  another  when  they  become  acquainted  with  the 
rule,  or  particular  part  of  the  rule,  they  are  working  in  ^ 
but  those  who  do  not  understand  the  rule,  must  remain  in 
the  same  class  till  they  can  pass  examination.  The  crite- 
rion whereby  to  know  when  a  boy  is  fit  for  removal  to  a 

*  When  a  monitor  forfeits  his  place  by  inattention^  <)uty;  another  i« 
appointed  ^  which  appointment  dishonors  the  first  monitor* 
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higher  class,  is  his  being  able  to  write  a  lesson  and  fonn  a 
a  Key  to  the  same. 

6.  See  an  example  in  Simple  Addition. 


^M 


14    Apples. 

21 

34 

15 


U^ 


The  boy  writes  as  follows:  ^  I  be- 
gin at  the  5  and  say,  5  and  4  are  9, 
and  1  is  Iftb  and  4  are  14;  set  down 
4  wd^carry  1,  because  there  is  one 

tiiB^e  ten  in  14.'^ 
84  ^  Then  I  say,  1  that  I  carried  and  1 

makes  2,  and  3  aie  A  and  2  are  7,  and  I  is  eight ;  I  set 
8  on  the  left  side  of  iMrhich  makes  84 ;  the  amount  of  the 

ap[iles ;  or  ^um  total  W  the  apples.^ 

m 

7.  When  a  scholar  can  do  this  or  something  similar  with- 
out assistance,  he  may  be  advanced  to  another  class. 

8.  The  usual  method  of  teaching  on  the  Lancaster  plan, 
y    i|kto4rflli^  a  card  of  lessonp  suspended  before  the  scholars 

^^m  plain  vi$y;  then  eu^h  one  writes  and  copies  the  card 
according  (b  the||jrdRos6  of  the  monitor. 

•  I  EXAMPLE. 

1,  one:  2^ tiro:  3,  three:  4,  four:  5,  five:  6,  six:  7, 
seven,  &c.  till  arising  to  a  hundred  or  more. 

9.  When  writing  these  numbers,  the  pupils  must  be 
tan^t  how  to  read  them,  thus :  12 ;  begin  at  the  2  and  say, 
*' units,  tens;  twelve.''  Agab,  76;  begin  at  the  6  and 
say,  "  units,  teps ;  seventy-six."  101 ;  begin  at  the  1  on  the 
right  hand  aiW  say,  ** units,  tens,  hundreds;  one  hun- 
dred and  one,     1815;  begin  at  the  5  and  say    ^^  units, 
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n  OBSERVATIONS,  Ac- 

tens,  hundreds,  thousands;  one  thoosand  eight  hundred 
ttnd  fifteen.'' 


10.  The  principal  Teacher  or  some  one  of  the  expert 
monitors,  will  lecture  noviciates  in  this  manner,  till  they 
can  read  four  figures  correctly :  Then  have  the  Numera* 
lion  Table  suspended  to  view,  and  let  some  little  ambitious 
gentleman  place  hsdf  a  dqcen  or  more  of  his  comrades  in  a 
semicircle,  near  the  card  han^ngj>y  the  wall,  and,  with  a 
long  pointer  or  wand,  teach  them  the  numbers,  and  how  to 
read  the  same,  ^ 

11.  This  can  be  done  in  the  way  of  pastime,  for  it  will 
rest  their  weary  limbs  by  changing  their  pgstyre  of  sitting 
on  a  beqch,  tp  that  of  standing  erect.  ^ 

12.  When  learners  become  advanced  to  those  cards 
which  have  a  key,  they  will  copy  a  lesson  from  the  card  as 
the  monitor  directs;  and  the  monitor  will  see  that  the 
figures  are  correctly  arranged  on  their  slates.  % 


i 


13.  Then  the  monitor  will  begin  to  if  ad  the  key,  and 
the  clas^  will  work  by  his  reading,  having  the  card  to 
look  at  as  a  guide ;  he  will  also  have  an  eye  to  their  per-* 
formances,  and  see  that  each  scholar  atteixlsjo  every  par^ 
Mcular  part  thereof  with  exactness. 

14.  The  cards  may  be  cut  out  and  hung  up  by  the  wall 
or  in  any  convenient  place  before  a  class ;  but  if  the  own-^ 
0r  chuse,  he  may  take  copies  occasionally  and  let  the  book 
remain  entire,  ^ 

15.  It  is  also  expected  that  teachers  will  form  many  more 
T03SOI13  thm  wre  herein  printed  j  and  those  new  lessons, 


OBSERVATIONS,  kc.  IS 

ought  to  be  composed  according  to  the  capacity  of  the 
ieamers  for  which  they  are  designed. 

16,  A  few  examples  in  combinatton  of  figures  are  insertp 
ed  as  a  specimen :  First  suspend  one  or  two  cards  before 
the  class  in  such  position,  that  every  <me  may  view  the 
figures  with  ease ;  then  the  monitor  writes  on  his  slate 
and  shows  the  whole  class  how^ey  must  proceed. 

Example. 

4and2  are  6;  3lbd2are5;  6  andlis  7;  5and2 
are  7 ;  8  and  1  is  9.- 


*%■ 
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After  this  simple  m^e  of  working  with  easy  tasks,  in- 
troduce something  in  a  small  degree  more  difficult ;  as  2 
and  4  are  6  and  1  is  7,  and  2  are  9,  and  3  are  12,  and  1 
is  13,  and  3  are  16,  and  2  are  18,  and  1  is  19,  and  2  are  21, 
&c.  till  the  little  tender  minds  become  capable  of  reflecting 
and  calculating  independently. 

17.  Then  proceed  with  larger  numbers,  but  always  have 
due  regard^to  th^eapkleness  of  learners :  For  instance ; 
when  a  class  have  written  some  considerable  time  on  one 
particular  seri^  sQppose  it  to  be  clause  16,  or  a  whole 
card  similar  ^tobreto,  give  them  a  task  which  will  require 
a  more  strict  attention ;  such  as,  4  and  3  are  7,  and  3  are 
10,  and  4  are  14,  and  3  are  17,  and  4  are  21,  and  5  are  26, 
and  4  are  30,  and  6  are  36,  and  3  are  39,  and  4  are  43,  &c. 

18.  But  when  we  are  about  to  make  these  advances,  it 
will  be  proper  ^  examine  the  class,  one  by  one,  as  follows : 
Order  them  to  clean  slates ;  this  may  be  done  with  a  piece 
of  moist  cloth)  a  piece  of  hat,  or  a  sponge ;  then  turn  the 


lll«.''i! 


14  OBSERVATIONS,  &c. 

blank  side  of  the  card  to  view,  and  begin  with  No.  1,  or 
head  of  the  class,  and  from  the  key,  or  from  one  of  the 
cards,  form  questions  thus ;  ^^  4  and  2,  how  many  ?  3  and 
2,  how  many  ?  how  many  are  5  and  2,  and  1  ?^'*  Examine 
their  slates  and  see  who  is  right,  and  who  has  erred.  Let 
there  be  no  partiality  in  forming  these  questions  when  they 
are  independent  of  the  card  or  key,  and  let  the  scholars 
go  up  and  down  as  in  spelling  classes.  This  operation 
will  enable  the  phncipal  Teicher  to  know  how  far  he 
may  increase  the  magnitude  of  tf^  figures  in  his  next  les- 
son. And  he  will  alsp  be  able  to^etermine,  how  many 
scholars  may  be  moved  to  a  higher  clas^. 

FIGURES  TAUGHT  WITHOUT  A  BOOK. 

19.  There  is  a  mode  of  teaching  children  in  arithmetic 
without  a  book ;  this  mode  I  will  endeavour  to  describe. 
Take  a  smooth  board  of  about  two  feet  in  breadth  and  three 
feet  in  length,  suspend  it  on  a  nail  by  the  wall,  and  place 
a  dozen  spare  slates  by  the  board :  then  let  the  Teacher, 
or  some  of  the  capable  monitors,  with  a  piece  of  chalk, 
write  a  lesson  in  figures  on  the  boards  suitable  for  the 
scholars  who  are  to  be  called  before  it  for  exercise. 

20.  When  this  is  done,  name  such  a  class  as  you  think 
proper ;  suppose  it  will  be  No.  3. — ^^  No.  3,  to  the  side- 
board calculation.^'  When  they  become  noisy  by  incau- 
tious steps,  stop  them  without  delay — ^they  ought  to  come 
from  their  seats  in  order  as  they  there  sat :  each  one  with 
his  pencil,  expeditiously,  but  cautiously,  without  noise, 
approaches  the  sideboard,  takes  a  slate,  and  the  whole 

♦  See  Card  No.  16. 
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ibrm  in  a  semicircle.  The  monitor  then  begins  after  the 
manner  described  in  clause  21.  But  in  ordier  to  make  the 
business  plain  to  every  capacity,  let  us  have  a  lesson  in 
riew. 

We  will  take  a  ksson^  or  lask^  or  sum^  as  jou  please  to  call 
it,  in  Simple  Addition,  which  suppose  stands  marked  on 
the  sideboard  thus :  i         . 


3  4  2  5 

3  2  5  1 
5  3  2  4 

4  2  3  2 

2  5  4  3 

3  4  5  2 

5  3  14 


Here  we  chuse  figures  of  small  num« 
hofiB  to  encourage  the  pupils. 

The  mode  of  teaching  every  branch 
of  "^ience,  ought  to  be  such  as  will 
make  it  pleasing  to  the  learner,  so  far 
as  the  nature  of  things  will  admit. 


21.  Now  we  will  describe  the  duty  of  the  monitor :  He 
stands  behind  the  class  with  a  wand,  or  long  handsome 
fl^^ck  fiMra  pointer,  and  directs  No.  1,  or  head  of  the  class, 
to  add  the  first  right  l^nd  column  of  figures.  No.  I  pro- 
ceeds as  follows :  «« 4  aid  2  are  6,  and  3  are  9,  and  2  are  II, 
and  4  are  15,  and  1  is  16,  and  5  are  21 ;  set  down  1  and 
carry  2  to  the  i|ext  column,  because  there  are  twice  10 
in  21.'' 

Then  the  Teacher  will  begin  a  lecture  thus :  "  As  the 
second  column  is  ten  times  greater  than  the  first,  and  the 
third  is  ten  times  greater  than  the  second,  and  the  fourth 
is  ten  times  greater  than  the  third,  so  whatever  is  carried 
forward  fi*om  column  to  column,  must  be  called  ten  or  tens. 
When  we  have  14,  we  set  down  4  and  carry  one  time  ten, 
because  the  4  is  four  above  ten,  and  there  is  one  time  ten 
in  14.    If  we  have  35,  set  down  5  and  carry  3,  because 


)6  OBSERVATKWfS,  kc. 

tbere  are  3  tms  in  35.  For  47,  we  must  Bet  down  7  and  car« 
Tj  4,  because  there  are  4  tens  in  47.^^  I^ese,  and  similai' 
observations,  should  be  made  to  arithmetical  classes  when- 
ever  time  will  admit.  But  we  will  attend  to  the  calcula-' 
tion  again.  The  second  boy,  No.  2,  in  the  semicircle,  sajs, 
^  2  that  I  carry,  and  1  is  3,  and  5  are  8,  and  4  are  12,  and  3 
are  15,  and  2  are  17,  and  5  are  22,  and  2  are  24 ;  set  down 
4  and  ccurry  2  to  th^  nexU  because  there  are  twice  10  in 
24.^'  The  residue  of  the  claS^  take  their  turns  in  adding 
up  a  column ;  but  as  No.  4  adds  4ip  the  last  column.  No. 
b  must  begin  with  the  first  column,  in^the  manner  that  No.  1 
began  the  same ;  then  No.  6  will  add^he  second  column* 
No.  7  the  third,  No.  8  the  fourth,  &c.  in  rotation  till  they 
have  had  an  equal  share  in  exercising  their  faculties. 

22.  When  a  new  task  becomes  expedient,  deface  one 
or  two  figures  in  each  column  with  a  piece  of  sponge,  of 
cloth  moistened  in  water,  and  replenish  those  vacancies 
with  diflTerent  figures.  If  we  perceive  a  readiness  or  ex- 
pertness  in  a  majority  of  the  class  when  calculating,  then 
it  may  be  proper  to  fill  those  vacancies  with  higher  num- 
bers ;  but  here  let  it  be  repeated,  that,  such  steps  or  en- 
largements must  be  made  with  caution ;  without  advancing 
too  far  at  a  time ;  lest  we  embarrass  the  young  minds,  re- 
tard their  progress,  and  create  a  discouragement 

23.  This  last  mentioned  evil  has  been  prevalent  from 
thne  immemorial ;  but  that  era  is  fast  approaching,  when 
the  whole  circle  of  science  will  be  divested  of  puzzling, 
mysterious,  and  partial  schemes. 

24.  In  the  next  place  we  will  suppose  an  older  class  are 
called  up  to  the  board,  and  that  they  are  as  ready  in  sar- 
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ing  ^  8  and  7  are  15,  and  9  are  24,  and  7  are  31  ;^'  &:e.  as 
the  otherB  were  in  saying  ^  4  and  2  are  6,  and  3  are  9,  and 
2  aia|i^»<«^4|pd  case,  let  the  lesson  on  the  board  consist 
of  more  columns,  and  of  more  and  higher  figures  in  each 
column.  But  in  all  cases  beware  of  extravagance,  that 
time  maj  not  be  taken  up  in  unuseful  projects ;  that  is,  in 
calculating  such  hard  or  uncommon  lessons,  which  seldom 
or  never  happen  in  ordinary  gptctic^.  Usefulness  and 
despatch  are  objects  aimecf  at  by  all  advocates  for  Lancas- 
ter's method  of  education. 

AN  APDITIONAL  METHOD- 

25.  There  is  an  mprwemerU  in  teaching  arithmetic  oil 
Lancaster's  plan,  and  for  the  satisfaction  of  readers,  a  les- 
son is  hereunto  subjoined. 

AN  EXAMPLE  IN  ADDITION. 

428  325  426  lis  Szr 

624  622  422  817  624 

619  2l0  7 18  1  9  4i8 


5l3 

4u 

3ix 

28 

9l4 

68 

810 

7  8 

46 

5 

8 

3 

1 

3 

28  5  6  8  7 

26.  I  submit  this  mode  of  operation  to  the  judgment  of 
Teachers,  and  will  let  them  make  use  of  it  as  they  think 
proper  in  a  few  of  the  first  lessons. 

The  first  six  cards  of  this  book  will  nearly  supersede 
&e  necessity  of  resorting  to  this  mode  of  calculation,  and 
clause  18  will  show  how  to  determine  when  a  scholar  may 
be  advanced  to  a  different  degree  of  lessons.    Another 

3 
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altersition  difierent  from  Lancaster's  mode  is  this,  add  im« 
mediately  whatever  there  be  to  carry  to  the  next  column^ 
instead  of  reserving  it  till  you  have  added  0 


27.  THE  PESTALLOZZIAN  PLAN. 

I  will  menti<Hi  this  plan  for  exercising  the  mind  on  calcu*^ 
lation,  and  then  proceed  t^the  government  of  a  school. 

The  seven  subjoined  period^  form  a  characteristic  ex- 
tract  from  a  book  entitled,  ^^  Sketch  of  a  Plan  and  Method 
of  Education,  founded  on  an  Analysis  of  the  human  Facul- 
ties, and  Natural  Reason,  suitable  for  7fe  offspring  of  a  Free 
People^  and  for  all  Rational  Beings.  By  Joseph  Neep,  for- 
merly a  coadjutor  of  Pestallozzi,  at  his  school  near  Berne, 
in  Swisserland. 

Philadelphia:  Printed  for  the  Author,  1808.'' 

The  eharacteriitic  periods  are  as  foUow : 
"  There  lives  in  Europe,  beneath  the  foot  of  the  Alps,  an 
old  man,  whose  name  is  PESTALLOZZI ;  a  man  as  re- 
spectable for  the  goodness  of  his  heart,  as  for  the  soundness 
of  his  head.  This  man,  endowed  by  nature,  or  rather  na- 
ture's God,  with  the  felicity  of  an  observing  mind,  was 
forcibly  struck  with  the  vices,  follies,  and  extravagancies 
of  the  superior  ranks,  and  the  ignorance,  superstition,  and 
debasement  of  the  inferior  ranks  of  society.  He  perceiv- 
ed that  from  these  impure  sources  flowed  all  the  miseries 
that  afflicted  his  unhappy  fellow-creatures.  Being  no  dis- 
ciple of  Zeno,  the  woes  of  his  brethren  naturally  impart- 
ed their  anguish  to  his  sensible  heart 

^  The  host  of  calamities  under  which  he  saw  his  fellow- 
men  groaning,  deeply  grieved  his  feeling  soul,  and  the 
gulph  of  evils  into  M'hich  he  viewed  mankind  plunged, 
called  fortli  the  most    cordial   and   sincere  compassion. 
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Tears  fell  from  his  mourning  eye,  but  they  were  manly 
tears.  Far  from  being  disheartened  by  such  a  sad  spectai* 
cle,  he  had  the  courage  to  enquire  into  the  causes  of  hu- 
man misery ;  he  went  even  a  step  farther,  and  endeavoured 
to  find  out  an*  wholesome  remedy,  calculated  to  destroy  at 
their  very  source,  those  evils  whjich  inundated  the  world.^ 

This  is  the  Patriot  and  Philsmthropist,  who  invented  an 
advantageous  System  pf  fSBucation,  to  be  pursued  by  eve- 
ry class,  from  the  novice  to  the  profound  scholar. 

I  will  give  a  hint  ^  this  method,  and  that  in  calculation 
only.  ^ 

MODE  OF  OPERATION. 

Instead  of  figures,  let  boys  make  use  of  peas,  beans,  ker- 
nels of  Indian  com,  short  pieces  of  sticks,  leaves  of  grass, 
of  weeds,  or  any  other  convenient  materials.  To  a  cer- 
tain number  of  these  objects,  add  another  number,  then 
count  how  many  there  are  in  the  whole :  call  this  the  sum 
totaL  From  another  number  of  these  objects,  take  away 
a  certain  number,  and  ascertain  how  many  are  left :  call 
this  number  which  is  left,  a  remainder.  Thus  we  can 
perform  Addition  and  Subtraction  with  real  objects,  instesid 
of  those  which  are  imaginary. 

This  exercise  vnll  afford  children  pastime  when  they 
are  out  of  schbpl ;  it  will  keep  their  minds  intent  on  the 
business  they  are  sent  to  perform,  and  will  not  disappoint 
their  guardians,  nor  grieve  their  hard-labouring  and  fre- 
quently indigent  parents. 

But  these  two  rules  are  not  all  that  can  be  performed 
by  moveable  objects  without  figures.    Multiplication  and 

*  When  h  is  sounded,  a,  is  preferable  to  an. 
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iFision,  may  be  wrought  with  the  same  materiala  on  a 
checker-board  about  two  feet  square ;  and  this  may  be 
done  to  a  considerable  greater  degree  of  profit,  than  is 
commonly  received  from  the  operations  played  on  that  fas- 
cinating time-waster* 


28.  By  this  board  we  can  solve  the  following  problems^ 
and  perhaps  thousands  m^e. 

How  many  times  one  will  two  times  two  make  ?  Two 
times  two  are  four,  and  four  times  one  are  four.  Answer, 
four  times,  ^ 


■.y 


29.  How  many  times  one  can  we  make  of  three  times 
two  ?  Three  times  two  make  six,  and  there  are  six  times 
one  in  six.    Answer,  six  times. 
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30.  How  many  times  one  are  four  times  two  ?  Comit  off 
four  times  two :  now  how  many  have  you  ?  Answer,  eight 
Then  four  times  two  are  ei^t.  Well,  how  many  times 
one  are  two  times  four  ?  Count  the  first  parcel  of  four ; 
this  is  one  time  four ;  count  on  five,  six,  seven,  eight ;  now 
we  are  through  the  second  parcel  of  fours ;  how  many  are 
there  ?  Answer,  eight  Right,  the  same  as  the  other ;  two 
times  four  are  eight,  and  four  ^nes  .two  are  eight :  this 
proves  the  work  to  be  done^  right 

31.  Let  us  make  i  new  lesson.  How  many  times  one 
are  three  times  three  ?  Look  at  the  three  parcels  of  three : 
ene,  two,  three,  four,  five,  six,  seven,  eight,  nine.    Ans.  9. 

32.  How  many  times  one  will  four  times  three  make  ? 
Three,  and  three  are  six,  and  three  are  nine,  and  three 
are  twelve.    Answer,  twelve. 

33.  How  many  times  one  are  there  in  four  times  four  ? 
Look  at  the  parcels  of  four,  place  your  finger  down  at  the 
end  of  the  fourth  parcel ;  now  count  how  many  there  are 
till  coming  to  your  finger.  Sixteen.  Right.  Then  four 
times  four  make  sixteen,  or  sixteen  times  one. 

34.  How  many  times  one  are  two  times  eight :  Look  at 
two  pwcels  of  eight :  count  them :  how  many  do  they 
make  ?  Sixteen.  Right  Then  two  times  eight  are  equal 
to  four  times  four.  Can  you  tell  me  how  many  eight  times 
two  will  make  ?  Count  off  eight  parcels  of  two :  how  ma- 
ny do  they  make  ?  Sixteen,  the  same  as  two  times  eight. 
That  is  right ;  figures  will  prove  one  and  the  other  when 
reckoned  right.  Four  times  four  are  sixteen,  two  times 
eight  are  sixteen,  and  eight  times  two  are  sixteen. 


Lj.,^lA,Ai^ 
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35.  I  wieki  to  know  how  many  times  one  ^ree  times  five 
will  make?  Count  off* the  first,  secondhand  third  parcels 
of  five:  how  many?  Fifteen.  Well,  how  many  times  one 
will  five  threes  make?  Count  off  five  parcels  of  three. 
Five  threes  make  fifteen  also,  the  same  as  three  fives. 
AU  right 


36.  piVISION. 


Now  we  will  try  to  perform  Division  with  our  checker- 
board. I 

How  many  times  two  are  contained  in  eighteen  ?  Place 
your  finger  at  the  end  of  eighteen  on  the  range  of  twos ; 
how  many  times  two  are  there  in  tjbat  space  or  range  till 
coming  to  your  finger  ?  Answer,  nine. 

37.  Count  off*  thirty  on  the  parcels  of  five :  How  many 
times  five  in  thirty  ?  Answer,  six. 

38.  How  many  times  eight  in  forty  ?  Count  off*  forty  on 
the  parcels  of  eight :  how  many  times  eight  ?  Five. 

Count  off*  forty-eight  on  the  same  range.  How  many 
times  eight?  Six  times. 

39.  In  forty-nine,  how  many  times  seven  ?  Count  off*  for- 
ty-nine on  the  range  of  sevens;  how  many  times  seven 
are  there  ?  Seven  times.  Then  seven  times  seven  are  for- 
ty-nine: all  right 

40.  I  have  sixty-four  chestnuts,  and  wish  to  divide  them 
among  eight  boys ;  how  many  times  eight  are  there  in  six- 
ty-four, and  how  many  will  each  boy  have  ?  Count  off*  six- 
ty-four on  the  range  of  eights  :  how  many  times  eight  are 
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there  ?  Eight  times.  Then  each  bay  must  hare  ^ht« 
Give  eight  to  each  one  and  see  if  the  operation  wifl  prove 
in  the  result* 

41.  Suppose  I  have  forty-two  wafaiuts,  and  wish  to  divide 
them  equally  among  six  boys ;  how  many  can  each  one 
have  ?  Count  off*  forty-two  on  the  range  of  sixes :  how 
many  times  six  are  there  ?  Sevej^ 

42.  Nine  cakes  cost  forty-five  cents :  how  much  was  that 
apiece  ?  Count  off*  fortf-five  on  the  range  of  nines ;  hbw 
many  times  nine  are.ihere  ?  Five  times.  Right,  the  cakes 
cost  five  cents  each. 

43.  I  have  fifty-six  pencils ;  how  shall  I  divide  them  that 
seven  boys  may  have  an  equal  number  each  ?  Count  off* 
fifty-six  on  the  range  of  sevens :  how  many  times  seven 
are  (here  ?  Eight  times.  Very  well,  each  boy  must  have 
eight  pencils.  But,  here  comes  little  George  Sprightly ; 
will  you  aU  consent  that  I  divide  them  again  and  give  him 
an  equal  share  ?  Agreed. 

Now  there  are  eight  of  you :  how  many  must  each  one 
have  ?  Count  off"  fifty-six  on  the  range  of  eights :  how 
many  times  eight  are  there?  Seven.  Right,  each  one 
must  have  seven  pencils,  because  seven  times  eight  are 
fifty-six. 

44.  These  questions  are  only  a  small  number  of  speci- 
mens for  the  Teacher ;  he  may  exercise  his  ingenuity  in 
forming  different  lessons,  and  of  such  variety,  as  his  judg- 
ment will  direct  from  time  to  time  for  the  benefit  of  pu- 
pils.   Exercising  questions  similar  to  the  following,  may  be 

9 

*  Here  explain  rendtf  and  use  no  technical  terms  without  explanation. 
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given  out  occasionallj  to  advantage.    As,  four  more  three^ 
that  is,  four  added  to  three,  equal  how  many  ? 

45.  Four,  more  three,  more  two,  equal  how  many  ? 

46.  Four,  more  three,  more  two,  less  one ;  that  is,  one 
subtracted,  equal  how  many  ? 

Six,  more  three,  more  .two,  less  one,  equal  how  many 
times  five  ?  '        ^        ^ 


y 


47.  Eight,  multiplied  by  two,  equals  how  many  ? 
Eight,  multiplied  by  three,  less  four,  equals  how  many 

times  ten  ? 

48.  Four,  more  the  half  part  of  two,  equal  how  many  .^^ 

49.  Fifteen,  less  five,  gives  a  certain  sum  for  a  remain* 
der :  how  many  times  five  equal  that  remainder  ? 

50.  The  third  of  twelve,  more  the  one  half  the  third  of 
twelve,  equal  how  many  ? 

61.  The  third  of  forty-eight,  and  half  the  third  of  forty- 
eight,  are  equal  to  how  many  times  six  ?  The  fourth  part  of 
eight,  more  the  third  of  fifteen,  more  the  half  of  eighteen, 
equal  how  many  times  the  half  part  of  eight  ?    4. 

62.  The  younger  classes,  under  the  inspection  of  some 
one  from  a  senior  class,  may  be  exercised  with  such  sim- 
ple, easy,  and  diverting  questions,  and  save  much  time, 
which  otherwise  would  be  worse  than  lost ;  for  this  employ- 
ment at  home  and  at  school,  will  often  keep  them  out  of 
mischief;  it  will  exercise  their  mental  faculties,  and  teach 
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them  how  to  distinguish  truth  from  error ;  it  will  facilitate 
an  attainment  of  the  knowledge  of  the  multiplication  table 
suspended  by  the  wall,  and  it  will  aid  in  expediting,  that 
which  is  already  an  expeditious  mode  of  teaching  and 
learning  arithmetic 

53.  The  Teacher  may  use  his  ingenuity  in  contriving 
such  lessons  as  will  suit  every  class  d^gned  for  this  mode 
of  working,  and  compos^  the  latter  part  of  lessons  progres- 
sively easier  or  plainer  than  the  first,  that  the  inexperienc- 
ed of  the  class  may  ncA  grow  discouraged,  by  being  unable 
to  answer  questions^as  well  as  the  more  knowing.  This 
variation  in  the  lessons  cannot  be  justly  construed  as  par- 
tiaUty,  because  these  exercises  are  separate  firom  the  com- 
mon tasks  in  school. 

54.  If  business  be  so  pressing  that  the  Teacher  cannot 
attend  to  these  simple,  though  in  the  sequel,  important  ma- 
noeuvres, let  him  call  on  some  of  the  able  monitors  to  pre- 
pare a  lesson  on  paper,  for  any  certain  class  or  number  of 
classes  who  are  designed  for  an  airing,  and  give  directions 
to  their  overseers  how  to  proceed. 

55.  As  to  a  general  rule  for  pastime,  I  chuse  to  be  Ube- 
ral,  especially  in  the  summer  season,  and  endeavour  not  to 
confine  them  in  school,  except  as  a  punishment  for  crimes 
more  than  two  hours  at  a  time ;  and  wish  to  come  short  of  . 
that,  if  business  render  it  convenient  When  they  first 
approach  that  delightsome  and  healthy  element,  the  open 
air,  let  each  class  form  separately  in  a  ring,  with  their  over- 
seer in  the  centre ;  he  will  then  read  to  them  the  first  ques- 
tion to  be  solved,  two  or  three  times,  very  slowly  and  dis- 
tinctly;  he  will  also   inform    them  that  in  case  No.  1^ 
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the  head  of  the  class  miss  in  answering,  then  the  first 
next  who  answers  right,  will  go  head. 

They  will  then  run  or  walk  as  thej  please  within  due 
bounds,  and  return  to  their  former  circle ;  the  overseer 
there  makes  ready  with  his  checker-board,  and  the  head 
of  the  class  comes  up  first ;  if  he  has  studied  out  the  so- 
lution, let  him  manifest  it,  if  not,  he  may  have  recourse  to 
the  board ;  if  he  then  angers  correctly,  he  remains  head 
of  the  class,  but  if  not,  the  nefxt  i^  rotation,  No.  2,  takes 
his  turn ;  if  he  answers  right,  he  goes  head. 

56.  The  overseer  then  reads  the  second  question ;  they 
all  run,  walk,  skip,  hop,  and  recreate  themselves  a  minute 
or  two,  return  to  the  circle  and  proceed  in  the  manner  of  a 
spelling  class  as  to  precedence :  in  this  way  let  them  exer-^ 
cise  themselves  fifteen  or  twenty  minutes  in  the  forenoon 
and  afternoon^ 

• 

57.  If  any  objection  arise  respecting  scantiness  of  time, 
the  Teacher  will  please  to  recollect  that  three  hours  in 
the  forenoon,  and  three  hours  in  the  afternoon,  is  not  a 
sufficient  part  of  his  time  which  ought  to  be  appropriated 
for  the  superintendence  of  a  school:  Eight  hours  in  a 
day  (in  the  summer  season)  is  the  least  portion  of  time 
for  his  attendance  that  can  be  truly  called  reasonable. 

58.  There  are  so  many  little,  curious,  and  exact  notions 
to  engage  the  attention  pf  a  good  and  faithful  Teacher, 
that  he  cannot  dispense  his  several  duties  in  less  time  than 
four  hours.  For  in  large  schools  he  must  superintend  all 
the  monitors,  and  teach  them  how  to  perform  their  several 
duties ;  in  small  schools,  he  must  be  principal  Teacher 
and  monitor  himself:  for  although  he  can  place  a  monitor 
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over  every  class,  yet  there  is  not  always  a  sufficient  variety 
of  characters  from  which  he  can  select  a  suitable  number 
of  disciplinarians. 

59.  A  well  regulated  school  must  be  overseen  by  the 
principal  Teacher ;  he  must  not  be  above  his  business^ 
He  ought  to  superintend  the  cleaning  and  warming  of  the 
room,'"'  see  that  the  children  come  in  regularly  and  decent-' 
ly,  that  their  spare  clothes^  are  deposffed  in  such  manner^ 
as  not  to  create  confusion  by  beii^  mislaid,  and,  with  a  pa- 
xental  care,  cause  eac^  child  to  have  a  fair  opportunity  for 
warming ;  he  must  see  with  the  help  of  his  monitors,  that 
the  implements  are  all  in  order  for  despatch  of  business : 
Pencib  and  penknives  must  be  sharpened,  pens  mended, 
cards  or  lessons  selected,  slates  and  paper  ruled,  instruct 
tions  given  how  to  make  and  mend  a  pen,  how  to  sit,  hold 
the  pen,  and  form  letters  systematically.f 

60.  A  continual  watch  must  be  kept  over  the  whole 
school  by  walking  from  class  to  class  and  teaching  monitors 
and  pupils  in  every  part  of  the  room :  there  is  no  time  for 
sitting  down  indulgently :  In  short  a  good  teacher  must  in 
the  first  place  understand  his  business ;  secondly,  have  am-* 
pie  wages;  and  thirdly,  earn  his  money,  and  become  ^  wor- 
thy of  his  hire." 

61.  An  objection  will  undoubtedly  arise,  that,  ^  Children 
will  injure  their  health  and  mental  faculties  by  such  close 

*If  drcumstances  would  permit  to  clean  a  school-room  onoe  in  a  week 
with  a  plentiful  quantity  of  water,  it  would  be  a  valuable  preventive  of 
diseases. 

t  Towne's  copper-plate  copies  have  exceeded  all  tiU  of  late ;  there  b 
now  an  engraving  of  copies  in  Philadelphia  which  makes  a  very  elegant 
impre8$ion. 
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attention  to  study  ;^^  but  this  is  like  many  other  traditional 
notions  which  are  the  foane  of  improvement,  of  prosperity, 
of  an  early  advancement  in  science,  and  of  the  happiness 
of  mankind.  The  minds  of  children  are  never  wrought 
upon  in  such  a  love-sick  and  enthusiastic  manner  as  to 
cause  derangement,  unless  by  bugbear  frights.  It  is  a  con- 
finement in  the  deleterious  air  which  has  become  so  con- 
taminated by  the  respiration  of  the  scholars,  that  the  vital 
powers  of  the  atmo^here  are  diminished.  It  is  the  desire 
children  have  for  an  object  to  which  they  are  peculiarly 
inclined,  exercise^  that  noble  prevei^tive  of  sickness,  and 
preservative  of  health ;  and  to  the  above  desire  another 
obstacle  can  be  added,  as,  unnecessary  fear  ;  .  this  is  often 
produced  by  a  morose  and  indiscreet  Teacher,  who  prac- 
tises after  the  old  pernicious  custom  of  feruling  and  lash- 
ing little  helpless  infants  of  six,  eight,  or  ten  years  old. 
These  are  the  hydra  monsters  that  destroy  the  health  of 
children,  and  not  their  intense  study 

62.  GOVERNMENT  OF  A  SCHOOL. 

A  School  is  not  intended  for  a  dungeon,  a  bastile,  an 
inquisition,  or  an  engine  of  torture ;  but  a  place  of  rudi- 
mental  instruction  and  refined  morals ;  a  place  to  teach  the 
tender  minds  by  example^  moderation^  forbearance^  Umg-suffer^ 
ing^  and  kindness ;  bearing  with  the  infirmities  of  the  weak^ 
frc.  See. 

63.  There  is  no  more  necessity  for  whipping  children  in 
school,  than  for  the  Algerines  to  cut  off  a  piece  from  the 
tongues  of  our  American  prisoners,  when  groaning  under 
the  burden  of  lacing  driven  in  a  team  like  horsesv 
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64.  In  case  lai^e  scholars  become  ungovernable,  enjoin 
parents  to  take  them  home  for  a  few  days,  and  correct 
them  as  they  think  proper,  by  hard  labour,  by  abstinence, 
or  corporal  punishment ;  and  not  sufler  their  youthful  am* 

*  bition  to  be  annihilated  by  a  public  whipping  in  school, 
or  their  indignation  raised  to  an  ungovernable  pitch 
against  the  Teacher.  This  injunction  on  parents  should 
always  be  inserted  and  understood  in  the  school-articles  of 
agreement;  and  in  case  sirten^orarf  expulsion  become 
necessary,  a  friendly,  wi^,  and  cautious  consultation  should 
be  held  between  the  tflTeacher  and  parents  before  the  o& 
fender  knows  his  destiny. 

65.  By  this  time  a  curious  and  scornful  query  may  be 
proposed  by  some  imperious  character  with  the  most  san- 
guine assurance  of  confuting  the  above  principles  of  hu- 
manity :  ^^  How  is  it  possible  for  a  Teacher  to  govern  a 
school  wiihaui  whipping  ?'^  This  question  can  be  answered 
by  asking  another  to  the  reverse :  How  can  a  Teacher  go- 
vern a  school  by  whipping  ?  The  experiment  has  been 
tried  ever  since  English  schools  were  instituted,  and  has 
universally  failed ;  mstead  of  good  order,  confusion  has 
reigned  predominant  under  the  inauspicious  government  of 
all  the  whipping-masters  contained  in  oral  or  written  his- 
tory. 

Hatred,  ill-will,  revenge,  inattention  to  study,  and  a 
dread  of  going  to  school,  are  concomitant  evils  that  may 
be  justly  called,  when  collectively  considered,  the  offspring 
of  this  injudicious  custom. 

66.  This  species  of  monarchical  gentry  introduce  them- 
selves as  Teachers—an  examination  ensues — ^they  must  be 
proficients  in  reading,  writing,  arithmetic,  and  grammar  2 
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School  comndences — a  huge  set  of  rods  are  prepared — ^the 
little  sprightly  Tyroes  being  not  accustomed  to  confine- 
mait,  violate  orders ; — the  lash  goes  round  and  round,  till 
some  favourite  hero,  of  larger  growth  or  of  more  mature 
age,  takes  up  the  infant's  cause :  but,  for  want  of  strength,  he 
first  recurs  to  stratagem,  counsels  with  his  comrades ;  they 
then  combine  against  the  new  admitted  tyrant,  and  lay  a 
plan  whereby  to  gain  revenge. 

67.  The  sapient  Teacher,  consHous  of  his  guilt,  with 
jealous  eye  surveys  each  movemenrt  in  the  school. — ^He 
finds  out  part,  and  guesses  at  the  rest — Vf  comes  poor 
James  and  John,  with  three  or  four  more,  to  share  the  bles- 
sing of  a  scourge  in  school.  Now  this  moral  lasher,  with 
redoubled  fiiry,  and  fraught  with  dire  revenge,  unmindful 
of  his  prayers,  his  catechisms^  or  holy  writ,  ppurs  forth  hi^ 
▼engeance  on  the  helpless  youth ! — Secrecy  is  then  enjoin- 
ed on  all. — ^The  term  of  teaching  ends,  and  all  rejoice  to  see 
the  tyrant  leave  the  school. 

68.  It  is  a  rare  sight  to  behold  an  established  school, 
taught  by  one  master,  for  any  considerable  series  of  time, 
where  the  old  traditional  impropriety  of  whipping  is  intro- 
duced. 

69.  This  monstrous  error  of  schoot-whipping^  in  contradic- 
tion of  moral  philosophy  and  common  sense,  has  been  com- 
mitted by  men  of  inadequate  abilities,  as  to  the  superintend- 
ence of  common  schools,  and  has  been  even  countenanced 
from  the  time  of  our  forefathers'  first  settlement,  to  the  pre- 
sent day — ^and  frequentiy  by  men  who  make  no  scruple  of 
inebriation ;  but  daily  sip  the  intoxicating  draught,  without 
the  sense  of  fear  or  shame. 
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70.  The  rodofeorrectianhdoDgstolihe  province  of  parents 
hnd  guardians,  who,  tinder  the  influence  and  teachii^  of 
nature,  we  might  rationally  suppose,  would  have  more 
affection  for  children,  than  to  transfer  it  to  the  hands  of 
strangers :  for,  if  through  the  impulse  of  passion  parents 
do  sometimes ,  ahuse  their  offspring,  which  in  truth  cannot 
l>e  denied,  what  can  they  expect  from  strangers  that  are  void 
of  parental  affection?  From  bfiiiishe4» disappointed,  and 
ahnost  profligate  mai,  wlio  never  felt  a  glimpse  of  that  ma<» 

temal  glow  which  softens  anger  into  love* 

n 

71.  In  order  thoroughly  to  impress  on  the  minds  of  com* 
munity,  the  baneful  consequences  of  the  foregoing  evil,  and 
cause  them  if  possible  to  abandon  it  by  adopting  Lancaster's 
mode  of  distributing  rewards,  and  by  inflicting  rational  and 
mild  pumslmients ;  I  will  request  the  reader  to  examine  the 
regulations  of  colleges,  of  academies,  and  large  seminaries 
in  populous  towns.  I  wish  to  ask  if  these  institutions  eih- 
brace  that  marital,  that  worse  than  savage  punishment  of 
whipping  students  into  moral  rectitude  ?  Or  in  another  in- 
stance, do  the  Ministers  of  the  gospel,  who  have  charge 
over  a  congregation,  whip  those  parishioners,  who  are  ten^ 
fold  more  obnoxious  than  their  children  ? 

72.  Does  not  a  knowing,  mischievous,  and  designing  oF* 
fender,  deserve  a  more  severe  punishment,  than  a  child  that 
merely  acts  from  the  impulse  of  a  lively  disposition  ?  Yet 
in  those  institutions,  lenient  means  and  measures  form  the 
genius  of  their  government 

73.  It  will  not  suffice  to  answer  and  say,  that,  *'  Policy 
dictates  a  more  mild  government,  in  managing  overgrown 
offenders,  than  in  managing  children :  that  we  can  compel 
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litde  ones  to  submit  to  more  tyrannical  laws,  than  we  can 
larger  pupils/^  This  is  fostering  the  erroneous  principle  of 
which  we  complain ;  (his  is  the  deformed,  the  wicked,  and 
the  horrible  act,  that  seals  the  death  warrant  of  social  and 
harmonious  order  throughout  the  whole  intelligent  part  of 
animal  creation.  No,  reader ;  humanity,  moraUty,  and  the 
divine  golden  rule  of  ''doing  unto  others^^  &fc.  must  have  a 
voice  in  these  thii^         y 

74.  In  a  republic  like  the  United  States,  it  may  not  be 
criminal  to  think  and  act  on  this  subject :  such  a  measure 
would  not  be  treasonable ;  it  would  not  be  contrary  to  the 
genius  of  a  majority  of  the  people,  nor  an  infringement  on 
the  constitution.* 

75.  In  the  next  place  I  will  show  how  a  School  has  been^ 
now  fj,  and  most  certainly  in  future  wiU  bcj  governed  unthout 
Whipping.'\ 

•  It  is  contended  by  some  eminent  Teachers,  that  where  boys  are 
brought  up  in  a  city  or  populous  town,  and  have  no  decent  parents  to 
govern  them;  a  rod  of  suitable  dimensions,  used  in  a  rational  manner,  is 
necessary.  In  such  cases  let  the  trustees  employ  teachers  that  can  be  re- 
lied on  as  to  their  discreetness  in  governing. 

In  obstinate  cases,  or  when  boys  are  guilty  of  wilful  neglect,  Mr.  Wm.  A. 
Tweed  Dale,  of  the  Lancastrian  Academy,  at  Albany,  has  introduced  the 
fashion  of  tapping  the  inside  of  the  offender's  hand  or  fingers  with  a  small  rod. 
The  salutary  effects  arising  from  this  mode  of  punishment,  are  superior  to 
those  of  whipping :  it  is  less  degrading  and  at  the  same  time  sufficiently  irk- 
some ;  it  tends  to  keep  the  passions  of  the  Master  within  due  bounds,  and 
leaves  the  mind  of  the  delinquent  impressed  with  just  treatment,  without 
harbouring  a  secret  idea  of  revenge. 

t  Joseph  Lancaster  of  London  who  brought  this  plan  of  teaching  to  the 
present  height  of  perfection,  has  more  than  one  thousand  scholars  under 
his  care  in  one  school,  and  it  is  said,  they  arc  all  governed  without  whip- 
ping. 
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7fi.  In  die  first  place  let  us  attend  to  scmie  general  re^ 
Miarks,  and  secondly,  menticm  particdlars. 

First,  when  a  Teacher  enters  a  ^school,  he  must  take 
into  consideration  the  conveniencies  of  the  house,  the  sea* 
j9on  of  the  year,  the  natural  and  acquired  abilities  of  the 
diildren,  the  manners,  fashions,  and  dispositions  of  the 
employers  generally,  and  all  other  objects  appertaining  to 
his  important  task.  ^         w 

77.  The  superintendence  of  different  schools  cannot  be 
reduced  to  a  particular  iferm,  like  the  declension  of  a  noun 
or  conjugation  of  a  ritrb ;  nor  will  one  set  of  rules  always 
remain  proper  for  the  same  school.  Discretion  must  be 
exercised  in  varying  the  rules  'of  goFcrnment  from  time  to 
time,  as  difierent  circumstances  may  require :  and  that 
must  be  done  without  confusion,  inconsistence,  or  per- 
plexit/. 

78.  If  school-houses  were  built  uniformly,  in  a  suitable 
manner  for  the  purpose  intended,  (he  management  of  a 
school  might  be  reduced  almost  to  a  system.* 

*  Though  I  expect  no  interest  in  the  subject  whatever,  yet  through 
pitj  to  youth,  who  are  yearly  losing  a  great  portion  of  their  time  by  rea- 
son of  inconvenient  school-houses,  will  mention  the  size  and  forraatioa 
^suitable  for  one  in  the  country :  It  ought  to  be  forty-two  feet  by  twenty- 
one,  with  chimnies  (not  stoves)  at  each  end.    The  benches  should  not  be 
fiutened  to  the  walls  as  in  the  usual  way,  but  in  two  tiers  crosswise  of  the 
house,  with  an  aisle  in  the  middle  four  feet  wide  lengthwise  of  the  room. 
Then  the  benches  may  be  about  eight  feet  in  length,  with  back  spaces  for 
the  scholars  to  go  in  and  out  without  disturbing  each  other.     The  outward 
door  may  be  opposite  one  of  the  chimnies  nt  a  corner  of  the  house,  and 
an  endosure  made  for  cleaning  feet,  &c.  before  coming  into  school.    An- 
other place  on  the  opposite  side  of  the  chimney,  may  be  for  depositing 
dry  wood  for  kindling  morning  fires.      Then  on  each  side  of  the  ethet 
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But  under  the  e^^isting  circumstances  of  our  country 
schools,  Teachers  will  be  obliged  to  exercise  their  inge- 
nuity witb  as  many  variations,  as  a  good  husbandman  would 
his,  in  managing  a  farm. 

79.  A  man  well  skillpd  in  agriculture,  will  study  out  how 
to  pursue  the  best  modes  throu^out  his  various  sorts  of 
soil ;  the  rich  and^noist^ill  receive  one  series  of  culture^ 
during  a  suitable  time,  the  st^ril  ^d  dry  another ;  change 
of  crops  will  be  necessaiy  for  a  third,  while  a  fourth  which 
has  been  mismanaged^  but  betokens  signs  of  a  fruitful 
field,  will  receive  experiments  by  his  philosophic  care. 

80.  In  other  words,  the  care  of  a  Teacher  may  be  com- 
pared to  that  of  a  regular  bred  physician,  who,  free  from 
nostrums  and  catholicoQs,  observes  every  concurring  cir- 
cumstance of  his  patient,  and  administers  accordingly ;  in 
difficult  cases,  performs  his  art  with  vigilance  and  close- 
ness of  application ;  so  a  Teacher,  that  determines  to  ex- 
hibit justice  to  his  pupils  and  employers,  and  gain  to  him- 
self good  fame,  must  take  into  view  all  the  accompanying 
requisites  of  those  who  are  placed  under  his  instruction. 

81.  hi  the  second  place  we  will  enumerate  particulars 
worthy  the  notice  of  a  Teacher. 

The  reader  may  refer  to  clauses  60,  61,  and  65 — ^these 
three  clauses  point  out  several  preparatory  objects  for  the 
keeping  of  good  order.  In  some  cases,  though  not  always, 
it  is  necessary  that  the  Teacher  should  be  first  at  school 

chimney,  a  closet  and  shelves  may  be  formed  as  a  receptacle  for  the  loose 
clothes.  Messrs.  Enoch  and  Theodore  Coburn,  No.  14  Beaver-street, 
Albany,  have  made  an  improvement  on  the  Russian  stove. — It  emits  whole- 
some air,  and  is  said  to  make  a  savin^:  of  about  nine  tenths  in  wcod. 
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in  the  mornii^,  and,  having  suitable  wood  prepared  before- 
hand, build  a  fire  very  early,  that  the  room  may  be  warm, 
and  ftcit  have  confusion  reign  for  want  of  a  little  timely  pre- 
paration. When  the  scholars  be^n  to  enter  the  room,  let 
the  Teacher,  or  i^im  whose  turn  it  was  to  make  a  fire, 
receive  the  spare  cloi^es  from  the  children,  and  deposit 
them  in  such  manner  that  b«.  can  expeditiously  deliver  them 
out  again  to  the  owners  at  nooiw 

Four  times  in  a  day  some  capalile^illken  must  be  placed 
as  a  steward  to  perform  l^ius  duty- with  neatness  and  care. 

Where  the  shelves  are  spacious,  the  depositing  can  be 
performed  with  ease ;  tliey  may  be  numbered  so  as  to  cor- 
respond with  the  number  of  the  classes,  and  the  articles 
can  be  placed  accordingly.* 

82.  It  is  now  expected  that  the  books,  cards,  pens,  re- 
plenisbiiig  of  the  inkstands  and  utensils  generally,  have 
been  seen  to  and  prepared  for  the  commencement  of  busi- 
ness.  This  preparation  must  be  made  on  the  preceding 
evening.  The  reason  is  obvious :  For  the  Teacher  must 
pay  his  whole  attention  to  the  order  of  the  scholars ;  see 
that  they  come  in  decently  with  as  little  noise  as  possible, 
and  not  allow  speaking  to  any  one  but  the  Teacher  or 
Steward — see  that  fairness  is  used  in  warming,  and  order 
to  their  seats,  classes  or  parts  of  a  class  when  he  judges 
proper. 

83.  In  the  next  place  some  short  appropriate  devotional 
lesson  may  be  read  or  otherwise  performed,  and  business 
may  begin  with  regularity,  all  attending  to  the  different 

*  Iq  a  school  that  is  very  numerous,  the  boys  sling  their  hats  in  school* 
hours  after  the  manner  of  slinging  a  linapsack  ^  but  placing  them  in  holes 
under  their  writing-desks  is  more  convenient.^ 


^t^ 
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braDebes  designed  hr  their  tasks.  Here  it  may  be  recol- 
lected that  a  monitor  was  previously  taught  and  appointed 
over  every  class  to  superintend  and  instruct*  He  will 
aBow  no  whispering  or  speaking  to  any  one  but  himself^ 
and  that  on  urgent  business  only. 

84.  Talking  in  sdiool  is  oof^^ered  by  Lancaster  as  an 
ofience.  If  a  boy  be  guHty  of  this  offence,  the  monitor 
will  caution  him  tagainst^a  repetition  of  it,  and  remind 
him  in  a  discreet  maimer,  that  boys  and  girls  who  whisper, 
will  be  exposed  to  the  whole  school  and  disgraced,  if  tboey 
persist  in  disobeying  rules  and  orders.  When  admonition 
wiU  avail  not^g  m  this  or  any  other  act  of  disobedience, 
the  offender  must  have  his  name,  and  a  description  of  his 
offence,  conveyed  to  the  Teacher ;  if  the  offender  be  of  a 
senior  class,  he  must  be  compelled  to  present  the  com- 
plaint himself. 

85.  The  Teacher  will  then  exercise  his  mind  to  find  out 
some  suitable  punishment  in  proportion  to  the  offence, 
having  regard  at  the  same  time  to  the  age  and  disposition 
of  the  delinquent  Among  small  children,  merely  a  led- 
tare  fi'om  the  Teacher,  informing  what  will  be  done  if  they 
continue  in  wrong  doing,  generally  answers  the  desired 
effect 

86.  But  among  scjholars  of  ten,  twelve,  or  fourteen  years 
of  age,  where  a  cellain  degree  of  hereditary  arrogance 
begins  to  make  its  show^  which  too  often  originates  from ' 
the  influence  of  dom  estic  dissatisfaction  and  bad  examples ; 
these  moderate  mea.ns  will  often  prove  ineffectual,  and  the 
Offender  must  be  deiilt  with  according  to  demerit 

^  ^ee  clauses  4  and  5. 


,^ 
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87.  After  admonition  and  persuasion  fail  in  reclaiming^ 
then  a  greater  degree  of  seferity  mnst  be  used ;  place  the 
transgressor  on  a  block  of  about  twelve  mches  square, 
in  yiew  of  the  whole  school,  and  in  such  a  situation  that 
he  must  stand  without  leaning  on  any  thing  to  afford  ease-^ 
mark  out  a  reasofiaMe  lesson — ^recite  it  to  him  several 
times  distinctly. — ^When  the  delinquent  has  learned  ^af 
lesson,  and  will  read  it  with  a  proper  emphasis  and  ca^ 
dence,  like  a  good  scholar^let  fahoi  goilo  bis  place. 

W.  Another  offender  may  stand  up  in  ptiblie  view  tiS 
he  can  deliver  off*  a  new  lesson  with  a  proper  tcme  of  voicey 
or  give  some  pertinent  explanation,  &c.  at  his  seat  A 
third  can  be  employed  in  sweeping  the  house  at  noon,  and 
be  denied  the  pleasure  of  play. 

89.  When  one  grows  so  obstinate  as  to  £sregard  these 
mild  restraints,  let  severity  increase — ^take  Lancaster's 
mode  as  follows:  ***On  a  repeated  or  frequent  offence, 
after  admonition  has  failed,  place  a  wooden  log  round  the 
neck  of  the  delinquent,  which  serves  him  las  a  pillory,  and 
with  this  he  is  sent  to  his  seat.  This  machine  may  weigh 
from  four  to  six  pounds,  some  more  and  some  less.  The 
neck  is  not  pinched  or  closely  confined — ^it  is  chiefly  bur- 
densome by  the  manner  in  which  it  incumbers  the  neck, 
when  the  delinquent  turns  to  the  right  or  left.  While  it 
rests  on  his  shoulders,  the  equilibrium  is  preserved ;  but, 
on  the  least  motion  one  way  or  the  other,  it  is  lost,  and 
the  log  operates  as  a  dead  weight  upon  the  neck.  Thus^ 
he  is  confined  to  sit  in  his  proper  position. 

90.  ^  If  this  is  unavailii^,  it  is  common  to  fasten  the 
legs  of  offenders  together,  with  wooden  shackles ;  one  o^ 
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more,  accordii^  to  the  offence.  The  shackle  is  a  piece  of 
wood  ahout  a  foot,  sometimes  six  or  eight  inches  long,  and 
tied  to  each  leg.  When  shackled,  he  cannot  walk  but  in 
a  slow,  measured  pace;  being  obliged  to  take  six  step^ 
wiien  confined,  for  two  when  at  liberty.  Thus  accoutred, 
he  is  ordered  to  walk  round  the  school-room,  till  tired 
out — he  is  glad  to  sue  for  liberty,  and  promise  his  endeavour 
to  behave  more  steadily  in  future.  Should  not  this  punish- 
ment have  the  de^i|ed  efi^BCt,  the  left  hand  is  tied  behind 
the  back,  or  wooden  shackles  fastened  from  elbow  to  el- 
bow, behind  the  back.  Sometimes  the  legs  are  tied  to- 
gether. 

91.  ^  Frequent  or  old  offenders  are  yoked  together  some<> 
times,  by  a  piece  of  wood  that  fastens  round  aU  their  necks : 
and  thus  confined,  Ihey  parade  the  school ;  walking  back- 
wards, being  obliged  to  pay  very  great  attention  to  their 
footsteps,  for  fear  of  running  against  any  object  that  might 
cause  the  yoke  to  hurt  their  necks,  o]:^to  keep  from  falling 
down.'    Four  or  six  can  be  yoked  together  this  way."* 

An  effectual  punishment  may  be  imposed  by  ''  tying  a  bad 
boy  to  some  fast  object  in  the  room  after  school-hours  f * 
but  this  ought  to  be  considered  as  an  adequate  punishment 
for  some  great  offence. 

92.  The  above  specimens  will  show  how  to  contrive  a 
variety  of  other  methods  for  punishing  delinquents,  as  the 
iiature  of  their  crimes  require.  *'  These  variations  in  the 
modes  of  unavoidable  punishments^  says  Lancaster,  "  give 
it  the  continual  force  of  novelty,  whatever  shape  it  may  as- 

*  This  is  however  considered  a  dangerous  method^  where  more  thaa 
two  are  yoked  together^  and^  they  ought  never  to  walk  backwards. 
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sume.  Anj  single  kind  of  punishment,  continued  couBtant* 
ly  in  use,  becomes  &miliar,  and  loses  its  .effect  Nothii^ 
but  variety  can  continue  the  power  of  nove%." 

,93.  Here  let  the  young  or  the  inexperienced  Teacher, 
make  a  pause— reflect — ^Will  this  or  that  act  of  punishment 
create  any  savage  cruelty  or  inquisitional  torture  f*  If  so,  stop 
— abandon  the  project,  and  exef^e  the  mind  anew. 

.  94.  The  following  ridiculous  acts  cannot  be  passed  over 
without  reprehensive  notice,  viz :  Splitting  a  stick  and  festen- 
ing  it  to  the  tod^e,  nose,  or  lip— Yielding  out  a  weight 
at  arm^s  length — ^standing  on  one  foot  only — holding  a  brick 
which  weighs  four  or  five  pounds — standing  on  a  pin-block 
with  the  feet  bare — shutting  up  a  child  in  a  dungeon,  or 
laying  it  out  in  a  coffin,  &c.  Some  of  "these  indiscreet  acts, 
torment,  and  the  others  terrify,  to  an  unreasonable  and  dan* 
gerous  degree. 

95.  I  shall  not  apologize  for  making  the  above  remark, 
by  saying,  in  mjf  opinion^  those  acts  are  wrong,  but  will  bold- 
ly ridicule  them  and  all  persons  who  countenance  a  repe- 
tition. Punishment  ought  to  be  in  proportion  to  the  crime, 
calculated  in  a  manner  that  will  humanize,  and  tend  to  self* 
conviction  in  the  sufferer.  In  schools  it  ought  to  be  con- 
trived so  that  it  will  not  hinder  the  delinquent  in  improv- 
ing time,  if  the  nature  of  the  offence  be  trifling,  and  does 
qot  require  severity. 

•  The  degeneracy  of  man^  aince  the  Christian  and  Apostolic  era,  is 
astonishingly  great  5  especially  among  some  of  those  who  profess  to  be 
followers  of  Christ  In  many  parts  of  our  world,  the  gospel  stares  its 
Miiusters  in  the  face,  and  hummUy  tinges  the  Lawgivers  with  a  blash. 
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06.  We  win  now  fake  into  view  that  impulse  of  the 
piad  called  amlniian. 

AMBITION  in  scfaools  will  work  out  a  &r  greater  goodt 
than  aU  the  rods  in  the  forest  We  must  exercise  our  best 
^undties  in  conf  riying  id  impress  on  the  &ncy  of  children, 
a  pride  in  doing  well,  and  reduce  their  reputation  as  little 
as  possible  in  punishing  for  an  offence ;  always  holding  out 
to  their  view  the  iU^ippeai^ance  of  disgrace,  and  the  beau- 
ty of  honour.  Small  presents  given  to  little  children  will 
avail  much ;  such  as,  chestnuts,  walnuts,  apples,  pictureSf 
and  toys  of  many  kinds ;  these  cheap  articles  will  create 
an  earnestness  in  the  little  rogues  to  behave  deserving  of 
such  agreeable  presents.  These  presents  must  be  given 
to  deservers,  to  those  who  excel  in  good  order,  or  in  learn" 
ing  their  tasks.  If  a  fund  be  raised  for  this  purpose,  it 
will  not  amount  to  any  thing  grievous  among  the  employ* 
ers,  and  in  one  sense  may  be  compared  to  loaning  money 
at  great  interest. 

97.  EMULATION  will  be  found  a  great  auxiliary  in 
governing ;  for  when  the  mind  is  intent  on  duty,  the  body 
is  generally  free  from  mischief. 

Each  class  may  have  numbers  1,  2,  3, 4,  &c.  to  12,  print- 
ed on  pasteboard  and  suspended  from  their  button  holes : 
classes  in  arithmetic,  at  stated  times,  may  proceed  in  the 
manner  of  spelling  classes  as  to  precedence,  and  the  one 
who  excels  or  becomes  head  of  the  class,  may  have  the 
honour  to  wear  on  his  arm  a  badge,  that  is,  a  piece  of 
leather  about  one  and  a  half  inch  wide,  and  four  or  five 
inches  long,  gilt  with  the  letters  "  MERIT  IN  ARITH- 
METIC,"  and  filleted  round  the  edges  with  gold  leaf. 
This  method  may  be  practised  also  for  reading  and  writing 
classes;  or  to  reward  a  monitor  for  some  extraordinary 


|ieif<mnance  in  his  duties  cf  teadung.    The  codt  of  let- 
tering and  gilding  wffl  be  about  <me  cent  each  badge4 

98.  Two  classes,  on  a  pair  of  proficiency,  may  hav6  a 
time  appointed  for  trial  in  certain  rules  or  lessons  to  set 
trhich  class  will  outdo  the  other:  that  which  gains  the 
{preference  may  have  a  prize,  and  sometimes  a  higher  M 
more  honourable  seat* 

*  1 1^  insert  here  a  narratldQ  respecting  one  of  Lancaster's  judidout 
plans  for  reclaiming  a  number  of  disorderly  boys.    ^'  As  a  further  proof 
of  the  benefit  resulting  from  this  mode  of  instruction^  the  following  Itif* 
stance  is  remarkable.    Several  boys  belonging  to  my  school^  were  in  the 
habit  of  playing  truant  continually.    This  habit  was  contracted^  as  it 
usually  is,  by  frequenting  bad  idle  Company.    One  boy  seemed  quite  in* 
corrigible :  bis  father  got  a  log  and  chain,  chained  it  to  his  foot,  and  id 
that  condition,  beating  him  all  the  way,  followed  him  to  school  repeat^ 
edly.    Nothing  was  of  any  avail— 4ieither  was  the  lad  reformed  by  any 
thing  the  parent  could  do.    At  last  he  was  reformed  by  a  contest  about 
un  old  rusty  ftaiL    I  am  not  fond  of  laying  wagers;  but,  without  any 
other  design  than  the  improvement  of  two  classes,  by  raising  a  spirit  of 
emulation  among  them,  I  betted  with  one  of  my  subordinate  monitors,  a 
BhUling  against  an  old  rusty  naUj  that  another  class  would  excel  in  writing 
on  the  slate,  that  in  which  he  taught.    In  case  it  did,  the  old  fusty  nail 
was  to  be  mine ;  and  the  oddity  of  the  thing  tickled  the  fkncy  of  the  boyS| 
and  served  as  well  for  the  bone  of  contention  as  any  thing  else.    Both 
dasses  being  disposed  to  exert  all  their  powers  on  the  occasion,  deter« 
mined  not  to  i>e  excelled.    I  lost  the  wager  in-  the  sequel ;  but  if  it  had 
been  fiAy  times  the  value,  it  could  not  have  had  a  better  effect  than  it 
had.     The  truants  I  have  been  mentioning  were  in  the  two  contending 
dasses.    The  interest  they  took  in  the  honour  of  their  classes  was  so 
great,  that  instead  of  playing  truant,  they  came  to  school,  to  aid  their 
companions  in  securing  the  honour,  which  was  more  than  the  prize. 
The  interest  they  took  in  the  thing  was  so  great,  that  they  became  pleas* 
ed  with  school ;  and,  above  all,  the  almost  incorrigible  boy  became  re« 
formed,  and  one  of  the  best  proficients  in  learning  in  the  whole  school  f^ 
and  for  two  years  after,  which  he  remained  with  me,  no  more  was  heard 

of  his  playing  truant.'' 
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Let  the  trials  be  about  once  a  week.  This  plan  will 
keep  the  whole  school  striving  froin  week  to  week.  We 
will  suppose  that  an  appointment  is  made  on  the  eighth 
day  of  the  month,  for  two  classes  to  strive  for  a  prize  on 
the  fifteelith*^«-on  the  eighth,  show  the  prize,  and  inform 
each  claas,  that,  ^  this  prize  will  be  delivered  to  the  mo- 
nitor of  that  class  which  shall  excel  on  the  fifteenth  y^  and 
as  an  additionsu  incitement  for  each  individual  of  the 
classes,  inform  them  likewise,  that  every  scholar,  in  that 
class  which  shall  excel,  will  be  entitled  to  a  cent  each,  tp 
an  honorary  certificate,  a  picture,  or  something  that  will 
<:ause  th^m  all  to  feel  a  peculiar  interest  in  the  undertakr 
ing.  Information  may  be  given  abo,  that,  whoever  be- 
comes head  in  each  class  at  the  end  of  the  first  trial,  shall 
be  entitled  to  the  privilege  of  aiding  the  monitors  in  pre- 
paring the  classes  for  the  second  trial,  and  receive  a  pri^^e 
in  the  sam^e  manner  that  the  monitor  shall  have  received 
ft  in  the  first  One,  two,  or  more  classes  may  have  a  trial 
on  the  s^e  day,  if  the  Teacher  deein  \t  expedient. 

99.  Prizes  may  be  selected  from  a  variety  of  such  arti- 
cles as  please  the  fancy  of  children,  having  regard  in  the 
selection  to  something  that  is  profitable  or  instructive ; 
such  as,  penknives,  cheap  books,  copperplate  strips  for 
copies,  picture  books,  inkstands,  apples,  bright  cents  or 
half-cents,  certificates  of  good  behaviour,  of  excelling,  of 
preferment,  &c. 

Toys,  rows  of  pins,  pinballs,  pincushions,  ribands,  scis- 
sors, thimbles,  maptiandkerchiefs,  abridgments  of  geogra* 
phy,  &c.  or  other  articles  which  the  Teacher  in  his  discre- 
tion may  suppp&ie  most  suitable. 

A  silk  handkerchief,  an  elegant  shawl  or  bonnet,  may 
be  presented  to  son^e  female  inonitor,  who,  for  a  consider- 
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able  time,  has  been  yery  fiuthful  in  teachil^r  and  be^<Hi^ 
didered  as  no  act  of  exitravagance^  mote  than  to  reward 
(he  labourer  according  to  his  hire. 

100.  Sometimes  it  may  be  profitable  to  vaiy  the :  mode 
of  trial  above  described,  and  permit  two  schirfani  of  e^ual 
abilities,  to  make  choice  of  fellow-Btudents  from  snch 
classes  as  they  please;  and  from^early  the  whole  school 
form  two  classes  of  respectable  numbers ;  this  method  is 
commonly  called  chasing  sides  ;  but  it  tends  to  an  incon^ 
venience  in  preparing 'the  classes  for  trial,  because  the 
parties  are  mixed,  unless  their  stations  at  the  benches  are 
deranged  at  the  time  of  chusing.  It  must  be  remembered 
moreover,  that  our  good  success  greatly  depends  on  the 
ambition  and  vigilance  of.  the  monitors.  Therefore  their 
conveniencies  for  teaching,  are  considered  to  be  of  con« 
sequence,  and  their  rewards  ought  to  be  liberal. 

Much  more  might  be  written  on  this  subject  if  room 
would  permit :  I  shall  therefore  refer  the  reader  to  those 
books  mentioned  in  clause  No.  1  •  But  at  the  same  time  I 
cannot  conscientiously  omit  mentioning  one  more  gross 
evil,  which,  with  a  little  energy,  might  be  eradicated  froiQ 
country  as  well  a»  from  city  schoob ;  that  is,  disturbance  in 
flu  house  be/ore  school  hours^  or  at  noon^  or  after  school  at  evenifig^ 
A  remedy  is  pl^in,  easy,  and  practicable,  even  in  the  coun^ 
try  where  schplars  are  obliged  to  tarry  at  noon« 

In  the  first  place,  let  the  trustees  of  the  school  be  em^ 
powered  to  make  rules  and  regulations — ^Let  the  employ* 
ers  be  bound  to  aid  in  carrying  those  rules  into  effect ; 
and,  when  a  Teacher  is  hired,  let  the  trustees  put  him 
under  obligation  to  adhere  to  said  rules.  When  circum* 
stances  arc  such  that  the  school-house  cannot  be  locked  at 
poon,  let  the  master  appoint  a  discreet  scholar  as  overseer  till 
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h& nitmlaB*  wnA  wof  one  refiising  or  neglecting  todo  his  do-^ 
«jr,  flkfttt  be  fined  aecording  to  the  judgment  of  the  trustees. 
At  evening  the  master  may  be  the  last  that  leaves  the 
house  and  lock  the  same— In  the  morning  the  care  of  the 
■obool  may  be  committed  to  him  who  builds  the  fire :  and 
if  ^  wuMtBT  be  adequate  to  his  task,  he  will  be  at  school 
ii  leaBQAt  ^^  ouot  give  rogues  any  considerable  time  to 
Jiqiilijr  tbeir  nusclmvous  talent&i 


ei7D  OF  PART  FIRSTS 
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> 
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INTROIIUCTION  TO  ABITmiETIC« 

PART  U. 

CmrTAIHINO 

Cards  Ko.  1>  2,  3,  4,  5, 

« 

SIMPLE  ADDITION,  StJBTRACTION,  AND 

BfULTIPUCATION, 

WITH 

A  SKETCH  OF  DECIMALS 


Note.— 'It  is  aasei;^  hf  an  able  critic,  that  the  ancient 
method  o£  saying;  <^a  and  d  0tre  7^  or  3  infl  P  #e  9,"  &a 
is  not  so  elegant  as  to  say,  ^^  2  and  5  is  7  or^  3  and  6  t>  9,^ 
and  the  like  in  other  ejEpressicttcr  of  plurality. ;  The  gram- 
matical reasons  given  are,  ^^  that  the  number  2,  added  to 
the  number  3,  is  the  number  5,  or,  the  dumber  3,  added 
to  the  number  6,  is  the  npmb^r  9,^  ficc^ 

The  Author  has  seen  fit  to  express  the  numbers  difier- 
ently  throughout  the  work,  in  order  to  have  his  mode  of 
expression  agree  with  that  of  Lancaster :— This  note  is 
inserted  to  ^ve  a  hint  to  Teachers,  and  at  the  same  time 
means  that  they  may  use  either  of  Hie  above  methods,  as 
their  fancv  m0i¥  dii^^ 


y 


L.tii',^ 


50 


CARD  No.  1. 


Card  JVb.  1,     Formation 


i  one       S  ty^o    B  three   4  foui* 

5  fiv^      6  six     7  seven  8  eight 
9  nine   lOtteit   tl  eleven 


IB  thirteen 
i5  fifteen 

» 

17  seventeen 
19  nineteen 


15  twelve 
14  fourteen 

16  sixteen 
18  eighteen 
^  twentj  ?1  twentj-one 
as  twentj-twp    2S  twentj-three 
S4  twejitj-four    25  twentj-Ave 
26  twenty-six     %7  twentj-seven 
28  twentj-eight  29  tw^ntjrn^ne 


BO  thirty 


Bl  thirty-on^ 


B^  thirty  two      BB  thirty-three 
B4  thirty-fou^      B5  thirty-five 
B6  thirty-six       B7  thirty-seven 

9 


CARD  No.  h                             51 

• 

of  jyumbersr 

§8  thirtj-eiglit 

39  thirty-nine 

• 

40  fortj 

41  forty-one 

42  forty-twQ 

^4i'foFty-tliree 

->* 

44  fortj-four 

45  forty-five 

46  forty-six 

47  forty  seyeii 

48  fqrtj-eigl^t 

49  forty-nine 

50  fifty 

51  fifty-one 

5^  fifty.two 

5B  fifty-three 

54  fifty.four 

>5  fifty-five 

56  fifty-six 

57  fifty-seven 

• 

58  fifty-eight 

59  fifty-nine 

60  sixty 

61  sixty-one 

63  sixty-two 

1 

63  sixty-three 

64  sixty.four 

p§  sixty-five 

66  sixty-six 

67  sitxy-seven 

p8  sixty-eight 

• 
• 

59  $ix1y-pine 

I 


^M«i 


r? 


mm 


y 


51  CARD  No.  2. 


Card  J\ro.  %    Formation 

70  seyentj  71  seyenty-one 

72  seventj-two   7B  seyentj-three 
74  seyentj-fouf  75  seyentj-fiye 
76  seyentj-six     77 ^seyentj-seyen 
78  seyentj-eight  79  seyentj-nine 
80  eighty  81  eight j-one 

83  eightj-two      8B  eighty-three 

84  eightj-four     85  eightj-fiye 

# 

86  eightj-six  87  eighty-seyen 

88  eighty-eight  89  eighty  .nine 

90  ninety  91  ninety. one 

92  ninety-two  9B  ninety -three 

94  ninety-four  95  ninety -flye 

96  ninety-six  97  ninety  seyen 

98  ninety-eight  99  ninety  nine 

jlOO  one  hundred  101  one  hundred 

[and  one 


f 


CARD  No.  ±  '  58 


of  lumbers, 

108  One  hundred  and  eight 

109  one  hundred  and  nine 

1 10  one  hundred  und^  ten 
ill  one  hundred  and  eleren 
HB  one  hundred  and  thirteen 
117  one  hundred  and  serenteen 
1^  one  hundred  and  twenty 

^i  two  hundred  and  one 
S04  two  hundred  and  four 
S09  two  hundred  and  nine 
30^  three  hundred  and  two 
404  four  hundred  and  four 
406  four  hundred  and  six 
607  six  hundred  and  seven 
1001  one  thousand  and  one 
lOOS  one  thousand  and  two 


^.1 


^ 


5«  CARD  No.  3. 


Combination  of  JVumbers^ 

Two  and  S  is  4,  3  and  1  is  4,  4 
and  ^  is  6,  5  and  i  is  6,  6  and  1 
is  7,  a  andvS  is  5,  5  and  3  is  7,  6 
and  S  is  8,  7  and  S  is  9,  8  and  ^ 
is  10,  9  and  ^  is  11,  10  and  ^  is 
i%  11  and  S  is  13,  n  and  ^  is  14, 
13  and  ^  is  l£r,  14  and  S  is  16, 15 
and  3  is  17,  16  and  3  is  18,  17 
and  ^  is  19,  18  and  S  is  !^,  19 
and  ^  is  SI,  4  and  3  is  7,  ^  and 
3  is  8, 6  and 3  is  9,  7and  3  is  10, 
8  and  3  is  11,  9  and  3  is  IS,  10 
and  3  is  13,  1 1  and  3  is  14,  IS 
and  3  is  15,  13  and  3  is  16,  14 
and  3  is  17,  i5  and  3  is  18,  S6 
and  3  is  S9,  17  and  3  is  SO. 

10 


CARD  No.  3.  59 


Combination  of  J^Tumhers. 

18  and  3  is  ^1,  S9  and  3  is  S%  5  and 
4  is  9^  6  and  4  is  10,  7  and  5  is 
1^,  8  and  4  is  IS,  ^9  and  4  is  13, 
10  and  4  is  14,  IS  and  3  is  1^,  IS 
and  4  is  16,  13  and  4  is  17,  14 
and  4  is  18,  15  and  4  is  19,  16 
and  4  is  SO,  S7  and  5  is  BS,  18 
and  4  is  SS,  S9  and  4  is  BB,  SO  and 

4  is  S4,  SI  and  4  S^,  SS  and  4  is 
S6,  SB  and  4  is  S7,  S4  and  4is 
S8,  S9  and  4  is  ^^  $5  and  4  is 
B9,  4B  and  4  is  47,  47  and  B  is 
W,  £^l»  and  B  is  58^  58  and  S  is  60, 
6S  ajGfd  B  is  65,  G5  and  B  is  68,  68 

# 

and  S  is  70, 70  and  4  is  74,  74  and 

5  is  79,  75  and  4  is  79,  80  and  7 
is  87. 


>. 


'•^  .fa 


62  CARP  No.  4. 

Combination  of  JSTumbers, 

Nine  and  1  is  10^  and  i  is  11, 
and  1  is  1^,  and  ^  is  14,  and  ^  is 
16,  and  ^  is  18,  and  S  is  !20,  and  S 
is  ^%  and  2  is  ^,  and  %  is  S6,  and 
%  is  38,  and  ^  is  ao,  and  S  is  B^ 
^nd  S  is  34. 

^  and  3  is  ^,  and  B  is  8,  and  B 
is  1 1,  and  3  is  14,  and  B  is  17,  and 


3  is  ^,  and  3  is  ^,  and  S  is  25, 
land  4  is  399  aud  3  is  33,  o^nd  3  is 
3^9  and  4  is  39,  and  3  is  43,  and 
i5  is  47,  and  3  is  49* 

9  and  3  is  13,  and  3  is  li»,  and 

3  is  18,  an4  3  is  31,  and  4  is  35, 
mi  3  is  37,  and  3  is  30,  and  1  is 
31,  and  5  is  36,  and  4  is  40, 

1 1  and  3  is  13,  and  4  is  17,  and 

4  is  31^  and  5  is  36,  aiid  3  is  39, 
p,nd  3  is  33,  and  $  is  37,  and  4  is 
41,  and  6  is  47,  and  3  is  50, 


11 


CARD  No.  4.  tf3 

Combination  of  JSTumbers^ 

4  and  6  is  10,  and  4  is  14,  and 

b  is  199  and  %\%%U  ^^^  ^  i»  ^^9 
and  B  is  ^9,  and  3  is  3^,  and  4  is 
B6,  and  4  is  40^  and  9  is  49,  and  4 
is  5B,  and  4  is  57^  and  4  is  61, 
and  9  is  70. 

18  and  B  is  21,  and  7  is  ^,  and 
3  is  BO,  and  7  is  ^7,  and  %  is  B9, 
and  B  is  4^  and  4  is  46,  and  4  is 
50,  and  6  is  56,  and  B  is  59,  and  4 
is  6B,  and  5  is  68,  and  4  is  7^ 
and  4  is  76, 

B7  and  B  is  40,  and  6  is  46,  and 
B  is  49,  and  4  is  5B,  and  4  is  57, 
and  4  is  61,  and  6  is  ^7j  and  5  is 
7^  and  6  is  78,  and  B  is  81,  and  % 
is  8B,  and  1  is  84,  and  5  is  89,  and 
S  is  91. 

17  and  4  is  21,  and  6  is  27,  and 
B  is  BO,  and  4  is  B4,  and  5  is  B9, 


.*v» 


66  CARD  No.  5. 

Combination  of  Members. 

Eleyen  and  6  is  17 j  and  7  is  ^ 
and  5  is  ^9,  and  4  is  33^  and  4  is 
S7j  and  5  is  42^  and  3  is  45^  and  4 
is  49^  and  6  is  55^  and  6  is  6 1,  and 
7  is  68,  and  3  is  70,  and  6  is  76, 
and  3  is  79* 

13  and  4  is  17,  and  4  is  SI,  and  6 
is  S7,  and  5  is  3^  and  ^  is  37,  and 
3  is  40,  and  4  is  44,  and  5  is  49, 
and  S  is  51,  and  7  is  58,  and  5  is 
63,  and  4  is  67,  and  S  is  69,  and 
5  is  74. 

8  and  7  is  15,  and  4  is  19,  and 
5  is  ^  and  3  is  27,  and  4  is  31, 
and  9  is  40,  and  1  is  41,  and  7  is 
48,  and  5  is  53,  and  6  is  59,  and  5 
is  64,  and  3  is  67,  and  4  is  71,  and 
5  is  76,  and  5  is  81.    -^ 

9  and  7  is  16,  and  3  is  19,  and  9 
is  ^  and  3  is  31,  and  5  is  36. 

12 


CARD  No.  5.  67 

Combination  of  lumbers. 

b  and  7  is  1^  and  b  is  17^  and 

6  is  ^,  and  4  is  ^7,  and  5  is  3^ 
and  7  is  BO^  and  H  is  44,  and  4  is 

48,  and  £^  is  53,  and  5  is  58,  and  3 
is  61,  and  7  is  68,  and  %  is  70, 
and  5  is  75,  and  8  is  83. 

6  and  9  is  15,  and  7  is  ^,  and 
5  is  ^7,  and  4  is  31,  and  6  is  37, 
and  5  is  4^  and  7  is  49,  and  3  is 
5S,  and  6  is  58,  and  7  is  65,  and  4 
is  69,  and  5  is  74,  and  3  is  77^ 
and  %  is  79>  and  5  is  84. 

7  and  6  is  13,  and  4  is  17,  and 
3  is  ^,  and  3  is  ^,  and  7  is  30, 
and  8  is  38,  and  7  is  45,  and  4  is 

49,  and  5  is  54,  and  8  is  6S,  and  5 
is  67,  and  4  is  71,  and  8  is  79,  and 

7  is  86,  and  5  is  91,  and  7  is  98. 

4  and  7  is  11,  and  5  is  16,  and 
7  is  ^,  ^nd  5  is  ^,  and  8  is  36. 


« 


isaMl  ¥'^M.J('     " 


« 


SIMPLE  ADDITION. 


«9 


KEY  TO  CARD  M.  6. 


SIMPLE  ADDITION. 

LESSOJ>r  1. 
Begin  fi»t  by  writing  down  in  fignrefi,, 
twenty-tw6,  thirty-four,  twenty-one,  thirty* 
three,  twelve,  twenty-three:  Place  them 
exactly  one  number  under  another  as  on  the 
card. 

Now  begin  at  the  first  right  hand  3,  and 

say,  3  and  2  are  5,  and  3  are  8,  and  1  is  9, 

and  4  are  13,  and  2  are  15;  set  down  5  and 

carry  one;  because  there  is  once  10  in  15| 

I  and  5  over. 

Then  begin  at  the  lower  left  hand  2,  and  say,  1  that  I 
earty  and  2  are  3,  and  1  is  4,  and  3  are  7,  and  2  are  9,  and 
3  are  twelve,  and  2  are  14 ;  set  down  14  on  the  left  side 
of  the  5.  Total  in  figures  145  apples — ^In  words — One 
hundred  and  forty-five. 

See  clause  21,  page  15 — Also  let  each  scholar  write  thf 
sum  total  or  answer  in  words  as  well  as  in  figures. 

Note. — To  prove  Addition,  begin  at  top  and  reckon 
downward. 


22  Apples. 

34 

31 

33 

12 

23 

145  Ap. 
in  all. 


34  Peaches. 

41 

52 

35 

24 

34 


tmm 


220  Peaches, 


LESSOJ>r  2. 
Write  down  on  your  slate  34,  under  thaf 

41,  then  52,35,24,34: 

Begin  at  the  lowermost  right  hand  4f 
and  say,  4  and  4  are  8,  and  5  are  13,  and 
2  are  15,  and  1  is  16,  and  4  are  20:  set, 
down  0  under  the  4,  and  carry  2 ;  because 
there  are  twice  10  in  20, 

J3 


t.f'  *■■ 


£# 


>  ■ 


70 


SIMPLE  ADDITION. 


KEY  TO  CARD  No.  6. 


Now  begin  at  the  lowermost  3,  and  say,  2  that  I  carry 
and  3  are  5,  and  2  are  7,  aind  3  are  10,  and  5  are  15,  and 
4  are  19,  and  3  are  22.  Set  down  22  on  the  left  side  of  the 
cipher. 

Total  in  figures,  220  peaches.  Write  down  in  words 
Two  hundred  and  twenty. 


152  Pears. 

343 

444 

561 

324 

444 


^^ 


LESSON  3. 

Place  the  figures  on  jour  slate  as  they  are 
op  the  card.  Then  saj,  4  and  4  are  8,  and 
1  is  9,  and  4  are  13,  and  3  are  16,  and  2  are 
18 :  set  down  8  and  carry  1. 
One  that  I  cany  to  4  makes  5,  and  2  are  7, 
and  6  are  13,  and  4  are  17,  and  4  are  21,  and 
5  are  26 :  set  down  6  and  carry  2. 

Two  that  I  carry  to  4  are  6,  and  3  are  9, 
and  5  are  14,  and  4  are  18,  and  3  are  21,  and 


2268  Prs. 
in  all. 

1  is  22 :  set  down  22  on  the  left  side  of  68.  Total  in 
figures  2268.  In  words.  Two  thousand  two  hundred  and 
sixty-eight. 


461  Apples. 

352 

433 

502 

434 

346 


2528 


LESSOjy  4. 

» 

Begin  at  6  and  say,  6  and  4  are  10,  and  2 
are  12,  and  3  are  15,  and  2  are  17,  and  1  is 
18 :  set  down  8  and  carry  1. 

One  that  I  carry  to  4  is  5,  and  3  are  8,  and 
3  are  11,  and  5  are  16,  and  6  are  22  :  set 
down  2  and  carry  2. 

Two  that  I  carry  to  3  are  5,  and  4  are  9. 
and  5  are  14.  and  4  arc  18.  and  3  are  21- 


SIMPLE  ADDITION- 


71 


KEY  TO  CjIRD  M.  6. 

and  4  are  25 :  set  down  25  on  the  left  side  of  28.  Total 
in  figures  2528.  In  words,  Two  thousand  five  hundred  and 
twentj-eight  Apples. 


LESSOJ^S. 
Begin  at  the  2 :  2  and  4  are  6,  and  ^ 
are  9,  and  2  are  11,  and  6  are  17,  and  4  are 
21  :  set  down  1  and  carry  2.    * 

Second  Column. 
Two  that  I  carry  to  2  are  4,  and  6  arc 
10,  and  5  are  15,  and  5  are  20,  and  6  are 
26 :  set  down  6  and  carry  2. 

Third  Column. 
Two  that  I  carry  and  1  is  3,  and  6  are  9, 
and  4  are  13,  and  3  are  16,  and  4  are  20,  and  5  are  25 :  set 
down  25  on  the  left  side  of  61.  Total  in  figures,  2561. 
In  words,  Two  thousand  five  hundred  and  sixty  one 
peaches." 

N.  B.  The  Numeration  Table  must  be  suspended  in  plain  view,  and 
copied  on  the  slate  occasionally.    See  Card  No.  10. 


564  Peaches. 
456 
352 
463 
-624 
IQ2 

2561  Peach- 
es in  all. 


18693 


LESSOJV  6. 

First  Column. 
Three  and  4  are  7,  and  3  are  10,  and  5 
are  15,  and  6  are  21,  and  2  are  23:  set 
down  3  and  carry  2. 

Second  Column. 
Two  that  I  carry  to  5  are  7,  and  4  are  II, 
and  6  are  17,  and  2  are  19,  and  4  are  23, 
and  6  are  29 :  set  down  9  and  carry  2. 
I     Thdrd  Column. 
Two  that  I  carry  to  6,  make  8,  and  3  are  11,  and  5  are  16, 


1562  Pears. 

2446 

3125 

4563 

2344 

4653 


^'  ..^. .. 


n 


SIMPLE  ADDITION. 


KEY  TO  CARD  M.  6. 

And  1  mAk^d  17,  and  4  are  21,  and  5  are  26 :  set  down  6 

tod  carry  2. 

Fourth  Column. 

Two  that  I  carry  to  4  make  6,  and  2  are  8,  and  4  are  12, 
"and  3  are  15,  and  2  are  17,  and  1  is  18:  set  down  18  on 
Ihe  left  feide  of  693-    Total  in  figures,  18693-    In  words, 
£ighteen  thousand  six  hundred  and  ninety-three. 

LESSOJV  7. 

As  the  figures  lu:^  all  ciphers  in  the  first 
column  except  a  5,  set  down  5  and  begin 
with  the  second  column,  thus,  4  and  6  are 

10  and  7  are  17  and  6  are  23,  and  7  are  30 : 
set  down  0  and  carry  three,  because  there 
are  three  te^s  in  30. 

Third  Column. 
Three  that  I  carry  and  7  are  10,  and  6 
Bre  l6,  and  6  are  22,  and  4  are  26 :  set  down  6  and  carry  2. 

Fourth  Column. 
Two  that  I  carry  to  4  are  6,  and  3  are  9,  and  4  are  1 3, 
and  2  are  15,  and  3  are  18 :  set  down  18  on  the  left  side 
of  605-    Total  in  figures,  18605.    In  words.  Eighteen  thou- 
sand six  hundred  and  five. 


3470  Apples. 

2665 

4670 

3760 

0040 

4000 

18605 


6410  Peaches. 

7520 

4060 

5007 

7010 

2200 


32207 


LESSOjy  8. 

First  Column, 
Set  down  7,  because  there  is  no  other 
figure  except  ciphers. 

Second  Column. 
One  and  6  make  7,  and  2  are  9,  and  1 
is  10 :  set  down  0  and  carry  1. 

TTiird  Column. 
One  that  I  carry  to  2  makes  3,  and  5 


We  8,  and  4  are  12 :  set  down  2  and  carry  onev 


jBIMPLE  SUBTRACTION*  f » 

KEY  TO  CARD  JVb.  6. 

•  f'ourth  Cohmrn. 

One  that  I  carry  to  2  makes  3,  and  7  are  10,  and  5  ar^ 
15,  and  4  are  19,  and  7  are  26,  and  6  are  32 :  set  down  32. 
Total  in  figures  32207.  In  words,  TKirty-two  diousand 
\yfo  hundred  and  seven. 


7420  Pears.  | 

302 
6008 

710 
4500 
3300 


LESSON  9. 

First  Column. 
8  and  2  are  10 :  set  down  0  and  carry  ofte« 

Second  Column. 
One  that  I  carry  and  1  make  2,  and  2  are 
4:  set  down  4  and  carry  nothmg,  because 
there  are  not  ten  in  four. 

Third  Column. 
21240  \      Three  and  5  are  8,  and  7  are  15,  and  3 

are  18,  and  4  are  22 :  set  down  2  and  carry  2. 

Fourth  Column. 
Two  that  I  carry  to  3  are  5,  and  4  are  9,  and  5  are  14, 
and  7  are  21 :  set  down  21.    Total  in  figures  21240.    In 
words,  Twenty-one  thousand  two  hundred  and  forty. 


SIMPLE  SUBTRACTION. 
KEY  TO  CARD  M.  6. 

LESSOJV  1.  ^ 

Borrowed  2468  dollars,  and  paid  1345  ;  how  much  re- 
mains due?  Answer,  1123  dollars. 

Directions  how  to  work. 
Write  down  in  figures  2468,  and  exactly  under  those 
figures  write  1345  as  you  see  them  on  the  card. 


.•'  y  * 


» 
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2468  Bor. 
1345  Paid. 


1123  Due. 


SIMPLE  SUBTRACTION. 

KEY  TO  CJRD  M.  6. 

Begin  with  the  5  and  say,  5  from  8  there  re» 
main  3 :  set  down  3.  Then  4  from  6  there 
remain  2 :  set  down  2.  Then  3  from  4  and 
1  remains :  set  down  1.  Then  1  from  2  and 
1  remains:  set  down  1. 


LESSOjy  2. 
I  wish  to  know  the  difference  between  45621  and  35242. 

Answer,  10379. 
Directions.     Look  at  the  Card^  Lesson  2. 
Set  down  45621,  and  under  that  35242. 
45621  Begin  with  the  2  on  the  right  and  say,  2 

35242  fr^°^  1?  '  cannot ;  borrow  10  and  say,  2  from 

— -  1 1  and  9  remain— carry  the  10  that  I  borrow- 

10379  dif.       ed  but  call  it  one ;  1  to  4  makes  5 — 5  from  2, 

I  cannot;  borrow  10  and  say,  5  from  12  and  7  remain— car- 
ry 1  to  2  makes  3 — 3  from  6  and  3  remain ;  5  from  5  and  0 
remains — 3  from  4  and  1  remains. 


LESSOJY  3. 
582137  Dollars  lent  to  the  United  States. 
216232  Received  back. 


365905  Yet  due. 

Operate  thus. 
Two  from  7 — 5  remain — 3  from  3—0  remains — 2  from  1 
I  cannot  take ;  borrow  10  and  say,  2  from  1 1  and  9  remain — 
carry  1  to  6  is  7 — 7  from  2, 1  cannot ;  borrow  10  and  say,  7 
from  12  and  5  remain— carry  1  to  1  is  2 — 2  from  8  and  6 
remain — 2  from  5  and  3  remain. 

The  sum  due  is  365905.    In  words.  Three  hundred  six- 
ty-five thousand  nine  hundred  and  five. 


SIMPLE  SUBTRACTION-  7? 

KEY  TO  CJRD  Mi%. 

LESS0ff4. 
456821  Dollars  in  the  Bank. 
324912  Received  out 


131909  Dollars  remain  in  the  Bank. 
Prepare  your  work  on  the  slate  like  lesson  4,  on  the 
card.  Now  say,  2^ from  I,  I  canupt ;  borrow  10  and  say,  2 
from  11 — ^9  remain— carry  1  to  1  makes  2 — 2  from  2  and  0 
remains — 9  from  8, 1  cannot ;  borrow  10  and  say,  9  from  18 
and  9  remain— carry  one  to  4  makes  5 — 5  from  6  and  1  re- 
mains— 2  from  5  and  3  remain — 3  from  4  and  1  remains. 
Answer  in  figures,  131909.  In  words.  One  hundred  and 
thirty-one  thousand  i^ine  hundred  and  nine. 

LESSOJy  5. 

601021  Dollars  sent  to  sea. 

8970  Lost. 
— ^i Prq)are  your  work  an  the 

592051  On  hand.        slate  from  card  6,  les.  5. 

Nothing  from  1  and  1  remains — 7  from  2, 1  cannot ;  bor- 
row 10  and  say,  7  from  12  and  5  remain— carry  1  to  9  is 
10 — 10  from  0, 1  cannot ;  borrow  10  and  say,  10  from  10 
and  0  remains— carry  1  to  8  is  9 — ^9  from  1, 1  cannot ;  bor- 
row 10  and  say,  9  from  11  and  2  remain — carry  1 — 1  from 
0, 1  cannot ;  borrow  10  and  say,  1  from  10  and  9  remain- 
carry  1 — 1  from  6  and  5  remain. 

The  sum  remaining  (Hi  hand  is  in  figures  592051.  In 
words,  Five  hundred  and  ninety-two  thousand  and  fifty-one, 

LESSOJ^  6. 

Received' in,  821903  Dollars. 

Paid  out,        266232 

-*  Pfqmre  the  i4H>rh 

OQhand,    555671. 


#J' 


W  SIMPLE  SUBTRACTION. 

KEY  TO  CJiRD  JVo.  6. 

Begin  at  the  right  hand  2  and  say,  2  from  3  and  1  re^ 
mains— 3  from  10  and  7  remain^t'-K^arFy  l^^l  to  2  makes  3-« 
3  from  9 — 6  remain — 6  from  1 1  and  5  remaino^^K^any  1  to  6 
is  7 — 1  from  12  and  5  remain-^cany  1  to  2  makes  3 — 3 
from  8  and  5  remain,    Answer  in  figures  555671* 

LESSOJf  7. 
Received  from  Government,   $  781210 
Expended  in  purchases,  52 1 62 1 


pv^ 


Remains  on  hand,  259539 

One  from  0, 1  cannot ;  but  1  from  10  and  9  remain;  cany  ) 
to  2  makes  3—3  from  1 1  and  8  remain— carry  1  to  6  is  7-^ 
7  from  12  and  5  remain-*-carry  1  to  1  makes  two— 2  from 
1 1  and  9  remain— carry  1  to  2  is  3 — 3  from  8  and  5  remain 
—5  from  7  and  2  remain. 

Answer,  in  figures  259589.  In  words,  Twof  hundred 
and  fifty-nine  thousand  five  hundred  and  eighiy-nine. 

PROOF  BY  ADDITION. 
Add  the  two  lower  lines  to  make  a  total  equal  to  th6 
Upper  lii^e ;  thus. 

Second  line,  52162) 
Third  line,  259589 


Like  the  first  line,    781210  Proof. 

LESSOJV  8. 
If  641315  Soldiers  enter  Russia, 
and  426436  are  lost,  how  many  return  f 

Ans.    214879  return. 
Six  from  5  I  cannot ;  borrow  10,  and  say,  6  from  15,  and 
9  remain — carrv  1  to  3  makeR  4 — 4  from  1 1  and  7  remain— 


KEY  TO  CARD  Nq.  6. 

4iarr7  1  to  4  makes  5-^  from  1^  and  S  remain-^^-car^  1 
to  6  makes  7 — 1  from  11  t^d  4  remain— -carry  1  to  2  maked, 
'3 — 3  from  4  and  1  remains— 4  from  &and  2  remain. 

Answer  in  figures,  214879.      In  words,  Two  hundred 
and  fourteen  thousand  eight  hundred  and  seventyniiine. 

LESSOJy^. 
What  is  the  difference  between  456781,  and  326879  >^ 
Place  the  figures  as  on  the  card. 
456781 
326879 


Nine  from  I,  I  cannot;  borrow  10  and  say,  0 
from  1 1  and  2  remain--carry  1  to  7  makes  8 — 8 

frt>m  8,  0  remains--^  firom  7  I  caiitiot ;  borrow 

i299(M2  . 

11  10  and  say,  8  from  17  and  9  remain — carry  1  to 

6  makes  7—^  from  6, 1  cannot ;  borrow  10  and  say  7  from 
16  and  9  remain— -carry  1  to  2  mak^s  3—3  from  5  and  2 
remain — ^^3  from  4  and  1  remaini^. 

Difference  in  figures  129902.    In  words,  One  hundred 
ind  twenty-nine  thousand  nine  hundred  and  twq. 


•-iiA 


PROOF  BY  ADDITION. 
Place  the  second  line  on  ^our  slate^-Under  that  plac6 
the  third  line,  tiien  add, 

Second  line,  326879 
Third  line,      129902 


Like  dntb  the  first  line  456781  Proof. 

LESSOJS'  10. 
If  I  have  on  hand  642137  Shingle  nails,  and  use  4723104 
how  many  remain  on  hand  ? 

14 


Ilk 


71  .  SIMPLE  SUBTRACTIOI^- 

KEYTOCARDJ^o.%. 

.  Place  your  figures  las  in  Lesson  10,  on  the  card* 

642137  Nails  on  hand, 
472318  Made  use  of, 


169819  Remain  on  hand. 
Eight  from  7,  I  cannot ;  borrow  10  isuid  say,  8  from  17 
and  9  remain— carry  1  to  1  makes  2 — 2  from  3  and  1  re- 
mains— 3  fi-om  1,1  cannot;  borrow  10  and  say,  3  irom  11 
and  8  remain— carry  1  to  2  makes  3 — 3  from  2  I  cannot ; 
borrow  10  and  say,  3  from  12  and  9  remain— carry  1  to  7 
makes  8 — 8  from  4  I  cannot;  borrow  10  and  say,  8  from  14 
and  6  remain— carry  1  to  4  is  5 — 5  from  6  and  1  remains. 
Answer  in  figures,  169819.  In  words.  One  hundred  and 
sixty-nine  thousand  eight  hundred  and  nineteen. 

PROOF  BY  ADDITION. 
I  made  use  of  472318  Nails^ 
Remain  on  hand  169819 


Like  the  first  line  642137  on  hand  before  any  were  used* 

LESSON  U. 
Bought  460210  Awl  blades. 
Sold       340012  how  many  remain  ? 

Answer,  120198 
Two  from  0,  I  cannot;  borrow  10  and  say,  2  from  10 
and  8  remain— carry  1  to  1  makes  2 — 2  from  1 1  and  9  re- 
main-^carry  1  to  0  makes  1—1  fi'om  2  and  1  remains — 0 
from  0  and  0  remains-«4  fi'om  6  and  2  remain — ^3  from  4 
and  1  remains.  Answer  in  figures,  120198.  In  words,  One 
hundred  and  twenty  thousand  one  hundred  and  ninety- 
eight 

N.  B.  Dollar  characters  are  made  thus  $. 


;SIMPLE  SUBTRACTION.  7« 

KEY  TO  CARD  M.  6. 

PROOF  BY  ADDITION. 
Sold  340012 

Remain  unsold  120198 


r 
» '  ■ 


The  number  bought  460210  Proo£ 

Now  let  the  learners  omit  their  phrases  in  BBjingy  ^  bor- 
row lO.**  They  may  mentally  consider  it  without  speak- 
ing aloud.    See  Lesson  12* 

LESSOjy  12. 
From  900000 
Take  426436  how  many  remain  ? 

Answer,  473564 

Six  from  10  and  4  remain— carry  I  to  3  is  4—4  from  10 
and  6  remain— carry  I  to  4  is  5 — 5  from  10  and  5  remain-*- 
carry  I  to  6  is  7 — 7  from  10  and  3  renxain— carry  1  to  2  is 
3 — ^3  from  10  and  7  remain— carry  1  to  4  is  5— *5  from  9 
and  4  remain. 

Answer  in  figures,  473564.  In  words,  Four  hundred  and 
seventy-three  thousand  five  hundred  and  sixty-four. 

LESSOJ^  13. 
854321  Received,  April  17th,  1815. 
18765  Paid,  May  1st,  1815,  how  many  dollars  remain 

due  ? 

Ans.  35556  Remain  due. 

Five  from  1 1  and  6  remain— carry  1  to  6  makes  7-^T 
from  12  and  5  remain— carry  1  to  7  is  8—8  fi^m  13  wd  5 
remain— <:arry  1  to  8  is  9 — 9  firom  14  and  5  remain— <:an7 
1  to  1  is  2 — 2  from  5  and  3  remain. 

Answer  in  figures,  35556.  In  wordsi  Thirty-five  thou- 
sand five  hundred  and  fifty-six. 


SIMPlfi  SUBTRACTION. 
KEY  TO  CARD  Ab.  6, 

LESSOJT  14. 
Borrowed  62Q 134  Dollars. 
Paid  419243  What  remains  due  ^ 


Answer,    208891  Dollars  remain  due. 

Three  from  4  and  1  remains— 4  from  1 3  and  9  remaii 
earry  1  to  2  is  3 — 3  from  11  and  8  remain — carry  1  to 
9  makes  10 — 10  from  16  and  8  remain— carry  1  to  1  makes 
8-^2  from  2 — O  remains— 4  from  6 — 2  remain. 

Answer  in  figures,  208891.  In  words,  Two  hundred  and 
eight  thousand  eight  hundred  and  ninety-one. 

LESSON  15. 
Lent  644310  dollars.    Received  back  421636  dollars. 
I  wish  to  know  how  many  dollars  are  yet  due  P 
The  sun)  lent,  644310  dot 
{leceived,        421536 

222774  due. 
Six  from  |0  and  4  remain — ^arry  I  to  3  is  4-r— 4  from  1 1 
and  7  remain— <^aiTy  1  to  5  is  B— 6  from  1 3  and  7  remain — » 
parry  1  to  1  is  2 — 2  from  4  and  2  remain — 2  from  4  and  2 
]remain--4  from  6  and  2  remain.  Answer,  222774. 

The  Numeration  Table  must  be  attended  to  in  the  next 
place,  and  copied  over  and  over  repeatedly  on  the  slates. 
The  pupils  must  also  be  instructed  in  reading  figures  v?itl^ 
prepisipn  and  expcrtn^Bss.    S^c  card  no.  7. 

Note.-— It  is  necessary  to  show  the  learners  the  analogy  between  Mql- 
^plication  and  Addition,  as,  2  and  2  are  4,  and  2  are  6,  and  2  are  8,  or 
4  times  2  are  8,  &c.  And  in  Division,  teiLch  U^eoi  U|at  Subtraction  ^^I 
answer  problems  in  that  Rule. 


aiMPLE  MULTIPUCATION,  |R 

SIMPLE  MULTIPUCATION. 
To  the  Teacher  J  but  not  for  0ie  learner  till  coming  to  Lesson  1st. 

Now  the  Multiplication  Table  must  be  copied  on  the 
slates  from  Cards  No.  8  and  9,  and  detached  parts  of  it 
copied  on  pieces  of  paper  for  each  one  to  look  at  occa^ 
sionally — or  the  whole  of  the  Tables  may  be  hung  round 
the  room  for  daily  inspection  After  going  over  the  lessons 
in  siiQple  Addition  and  Subtraction,  and  answering  a  few 
questions  in  Simple  Multiplication,  the  learner  may  begin 
with  Compound  Addition  of  money. 

The  denominations  of  Federal  Money  however,  are 
needless,  except  Dollars  and  Cents:  These  comprise  the 
calculations  of  our  business  in  the  United  States — they 
cpnyey  all  our  ideas  respecting  purchases,  sales,  and 
amounts.  When  firactional  parts  of  a  cent  are  to  be  reck- 
oned in  the  price  of  several  articles.  Addition  or  Multipli-^ 
patipn  will  show  the  amount  as  in  whole  numbers, 

EXAMPLE  1. 
BoH  255  finished  penknives,  at  75.4*  cents  each ;  what 
is  the  amount?  Answer,    $192.27 

Operation  as  in  whole  numbers. 

.  255  Penknives. 

oflfas  uidJij  fractional  parts  Scorn  the 
product,  as  are  contained  in  the 
muJtipUcand  and  muUipUer^ — ^the  re- 
mainder on  the  left  hand  will  be 
whole  numbers.  Therefore,  point 
off  the  0,  on  the  right  hand,  and 
the  numbers  19227,  will  be  whole 


75.4  Cents. 

1020 
1275 

178$ 


By  the  rule  of  Decimals,  <<  point 


192127.0 

*  This  number  7S.4  mn«t  bo  read  tbos,  «  Serenty-five  and  fbaPtentlls 
*f  a  cent." 


82  SIMPLE  MULTIPLICATION. 

Bumbers  or  cents;  then  cut  off  two  figures  of  the  residue, 
and  those  on  the  left  will  be  dollars. 

Rule  to  bring  cents  into  dollars. 
Cut  off  the  two  right  hand  figures  of  anj  number  of  cents, 
iand.  those  on  the  left  will  be  dollars. 

Thus,  100  cents,  or  1  dollar,  1  oo 

120  cents,  or  1  dollar  and  20  cents,  1  20 

150  cents,  or  1  dollar  and  50  cents,  1  50 

550  cents,  or  5  dollars  and  50  cents,  5  50 

EXAMPLE  2. 
BoH  250  Copy-books,  at  24.75"^  cents  each,  what  did 
thej  come  to  ?  Answer,    $62.87^ 

Operation. 


24.75    Cents. 
250  Copy-books. 


12375 
4950 


Here  I  point  off  two  figures  for 
decimal  parts,  because  there  are 
two  decimals  in  the  multiplicand; 
— ^then  the  figures  6187,  are  whole 
numbers  or  cents.  Cut  off  the 
two  right  hand  figures,  87,  and 
61187.50  those  on  the  left  are  dollars.   The 

-fi-actional  parts  50  first  pointed  ofi^  may  be  called,  i^,  or 
^,  or  ^^  and  when  methodically  inserted,  they  will  stand 
thus,  .50  or  .5;  and  ,5,  equal  ^  of  any  thing. 

A  little  lecturing  will  soon  show  the  learners  how  to  va- 
lue these  fractional  parts,  and  enable  them  to  work  United 
States  currency,  before  they  understand  Decimals.t 

•  This  number  24.75,  must  be  read,  "  Twenty-four  and  seventy-five 
hundredths." 

t  The  modern  mode  of  naming  Fractions,  is  to  call  Vulgar  Fractions^ 
fradumSf  and  Decimal  Fractions,  decimals;  but  as  books  are  printed 
differently  we  will  not  disagree  about  trifles :  We  will  follow  the  usual 
method  till  the  Teacher  please  to  alter  the  phraseology. 


SIMPLE  MULTIPLICATION.  83 

^1      JS     .3    .4   .5   .6    .7    .8    .9    J25  .5  .75 

-h    -A    ^  inf  ^  ^  ^  ^  ^  -Ak  or  {;  ^  ^OT  f 

These  are  of  as  small  value  as  business  will  require;  and 
if  the  parties  in  commerce,  know  what  part  of  a  cent  they 
agree  to  in  the  price  of  one  or  more  articles,  they  may,  by 
the  above  method  of  Multiplication,  or  by  Addition,  cal- 
culate the  amount  to  a  degree  of  minuteness.  Consequent^ 
ly,  it  is  not  requisite  to  trouble  learners  with  a  series  of 
hard  names ;  such  as,  ^  Ten  mills  make  one  cent;  ten 
cents  one  dime ;  ten  dimes  one  dollar ;  ten  dollars  one  ea-^ 
gle,"  when  one  simple  expression  will  answer  every  pur- 
pose intended,  viz : 

One  hundred  Cents  make  One  Dollar* 

KEY  TO  CARD  JVo.  la 

LESSOJV  1. 
In  123456  pair  of  shoes,  how  many  shoes  ? 
2  Shoes  in  a  pair. 

246912 

Twice  6  are  12;  set  down  2  and  carry  I— twice  5  are 
iO,  and  one  I  carried  makes  11 ;  set  down  1  and  carry 
one — ^twice  4  are  8,  and  one  I  carried  is  9 ;  set  down  9 — 
twice  3  afe  6 ;  set  down  6 ;  twice  2  are  4 ;  set  down  4 ; 
twice  1  is  2 ;  set  down  2. 

Write  down  the  answer  in  letters.  Two  hundred  and 
forty-six  thousand,  nine  hundred  and  twelve. 

Those  who  cannot  read  their  answers  in  figures,  may 
lose  their  place  and  number  as  in  spelling. 

'  Proof  of  Lesson  first  by  Short  Division. 

2)246912 
123456 


l&liJE. 


U  SIMPLE  MULTIPUCATION. 

KEY  TO  CARD  Ab.  10. 

Say,  2  in  2,  once ;  set  down  1  under  the  2.  Two  in  ii 
twice ;  set  down  2  under  the  4.  Two  in  6,  three  times  ? 
set  down  3  under  the  6.  Two  in  9  four  times  and  1  over; 
set  down  4  under  the  d — cany  the  1  over,  to  the  left  side 
of  the  1,  makes  11.  Two  in  11  five  times  and  one  over; 
Set  down  5  under  the  1,  and  carry  the  1  over  to  the  left 
side  of  the  2,  makes  12.  Two  in  12,  six  times;  set  down 
6  under  the  2. 

Write  down  in  letters,  One  hundred  and  twenty-three 
thousand,  four  Ktmdred  and  fi%-six. 

LESSON  2. 
In  654321  yards  of  three  feet  eadi,  how  many  feet  t 

Answer,    1962963 
Operation. 
654321  Yards, 

3  Feet  in  a  yardf 

1962963  Total,  or  Product  m  feet. 

Three  times  1  are  3 — set  down  3 — 3  times  2  are  6 — set 
down  6— three  times  3  are  9 — set  down  9-*-tbree  times  4 
are  12 — set  down  2  and  carry  1 — ^three  times  5  are  15,  and 
]  that  I  carried  makes  1 6 — set  down  6  and  carry  1 — three 
times  6  are  1 8,  and  1  that  I  carried  makes  19— «et  down 
19.  Answer  in  words.  One  million,  nine  hundred  and 
sixty-two  thousand,  nine  hundred  and  sixty-three. 

PROOF  BY  DIVISION. 

3)  1 982963  Divisor  and  Dividend. 
654321  Quotient  or  proof 
Three  in  1 9 — 6  times  and  1  over— carry  the  1  to  6  makes 
16;  three  in  16—5  times  and  1  over— carry  the    1  to  2 


I 


SIMPLE  MULTIPUCATIQN.  U 

KEY  TO  CARD  M.  10. 

makes  12 — ^three  in  12 — 4  times — three  in  9 — 3  times- 
three  in  6 — 2  times — three  in  3 — once;  down  with  I. 


Multiplicand,  789 
Multiplier,  4 


LESSOJy  3. 

In  789  Bushels  how  many  pecks, 
allowing  four  pecks  to  each  bushel  ? 


'%M 
^"J^ 


Product,        3156  Pecks. 

Operation  with  words. 

Four  times  9  are  36  j  set  down  6  and  carry  3—4  times 

8  are  32,  and  3  I  carried  are  35 ;  set  down  5  and  carry  3 
—4  times  7  are  28,  and  3  I  carried  are  31 ;  set  down  31. 

Answer  in  words.  Three  thousand,  one  hundred  and 
fifty-^. 

PROOF  BY  DIVISION. 

4)3156 

789  Proof  of  lesson  3. 

Fours  in  31 — 7  times  and  3  oyer — carry  3  and  pre- 

&[  it  to  5  makes  35—4  in  35 — 8  times  and  3  over— carry 

3  and  prefix  it  to  6  makes  36—4  in  36 — 9  times. 

LESSOJV  4. 
la  987  five  doUftr  hills,  how  many  doUars  ? 
5  dollars  in  each  bilL 

4935  Dollars — sum  total,  or  product 
Five  times  7  are  35 ;  set  down  5  and  carry  3 — 5  times  8 
are  40,  and  3  that  I  carried  are  43 ;  3  and  carry  4 — 5  times 

9  are  45^,and  4  that  I  carried  are  49 — set  down  49. 
Answer  in  words,  Four  thousand  nine  hundred  and  thir- 

five. 

15 
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PROOF  BY  DIVISION. 
5)4935 

987  Quotient  or  Proof. 
Five  in  49 — ^9  times  and  4  over— 5  in  43 — 8  times  and  ^ 
over— 5  in  35—7  times. 

KEY  TO  CARD  No.  \h 

LESSON  5. 

In  246  fathom  of  6  feet  each,  how  many  feet  ? 

6 

Place  the  figures  as  on  the  card. 

1476 

Begin  under  th^  6  and  say  6  times  6  are  36 — 6  and  carry 
3 — 6  times  4  are  24  and  3  I  carried  are  27—7  and  carry 
Z — 6  times  2  are  12  and  2  I  carried  are  14. 

Answer  in  words,  One  thousand  four  hundred  and  se- 
venty-six. 

Proof  op  lesson  fifth  by  Division. 
6)1476 
246 
Six  in  1 4 — twice  and  2  over ;  set  down  2  and  carry  the 
2  over  to  7 — 6  in  27—4  times  and  3  over — 6  in  36-— 6  times. 

LESSOJV  6. 
In  400  weeks,  how  many  days  ? 

7 


An3.2800  days. 

Place  7,  the  number  of  days  in  a  week,  under  the  4, 
and  say,  7  times  4  are  28 ;  set  down  28,  then  bring  down 
the  two  ciphers  to  the  right  hand  of  28. 

Answ  er  in  words.  Two  thousand  eight  hundred. 


SIMPLE  MULTIPUCATION-  BT 

KEY  TO  CARD  No.  IL 

Proof  op  lesson  sixth  bt  Division. 
7)2800 
400 

Saj  7  in  28—4  times— set  down  4—7  in  0    0    in  0—0 


Begin  and  saj,  7  in  28-— 4  times — set  down  4  and  place 
the  two  ciphers  on  the  right  hand  side  of  the  4. 

LESSOjy  7. 
In  9460  dollars  of  8  shillings  each,  how  many  shillings  ? 
8 


Ans.  75680  shillings. 

Place  the  8  under  the  6,  take  no  notice  of  the  cipher 
till  you  have  multiplied  the  figures :  say  8  times  6  are  48 ; 
set  down  8  and  carry  4 — 8  times  4  are  32,  and  4  that  I  car- 
ried  are  36—6  and  carry  3 — 8  times  9  are  72,  and  3 1  car- 
'  '  ried  are  75 :  Now  bring  down  the  cipher  on  the  right 
hand  side  of  the  8. 

Answer  in  words.  Seventy-five  thousandsix  hundred  and 
eighty. 

\  Proof  of  lesson  seventh  bt  Division.  ^ 

8)75680 
9460 
Eight  in  75 — ^9  times  and  3  over — cany  the  3  to  6  makes 
36—8  in  36—4  times  and  4  over— 4  on  the  left  side  of  8 
will  make  48 — 8  in  48 — 6  times — 8  in  0  no  times — set  0  on 
the  right  of  6. 


4, 


m  SIMPLE  MULTIPLICATION. 

.   JS^y  TQ  CARD  A«.  11. 


JLESSOJV  8. 


b)  20000  kegs,  each  ctmtaining  9  galls,  haw  many'galls.? 
9 


^Mis.  laOOQO  galloiuk 

Place  9  for  a  maltiplier  under  the  2,  and  pay  no  regard 
to  the  ciphers  at  present :  but  say  9  times  2  are  1 8 — set 
down  18  and  place  as  many  ciphers  on  the  right  of  1 8  as 
there  are  in  the  multiplicand. 

Answer  in  words.  One  hundred  and  eighty  ^usand. 

Proof  of  lesson  bighth. 
9)180000 
20000 
Say  9  m  18^^  times-n^et  down  2  and  bring  down  th€ 
C^pherp  on  the  right  side  of  2. 
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TABLES  OF  WEIGHT  AND  VALUE. 

In  addition  to  Card  No.  12,  the  following  Table  of  weight 
and  value  of  Coins  in  the  United  States,  is  inserted  for  the 
teacher  or  reader. 

N.  B.  dwt.  or  pvot.  stands  for  Pennyweight :  gr.  Orain. 


'\iu3t. 

4 

8 

17 

18 


I 


4 

■is-' 
15 

5 

6 

9 

18 


8 
16 

7 
17 
27 
27| 

6 

4 

6 

6 
22 


of  copper  make  a  Half-Cent  or, 
of  copper  make  1  Cent,  or 
of  silver  make  I  Dollar,  or 
do.       make  1  Grown,  or 
of  British  or  Portuguese  gold 
of  French  or  Spanish  gold 
A  Spanish  Pistole 
A  French  Pistole 
An  English  Guinea 
A  French  Guinea 
A  Moidore 
A  Single  Johannes 
A  DoH^e  Johannes 


Cents. 
.5 
1. 
100. 
110. 
100. 
100. 
377.3 
366.7 
466.7 
459.8 
614.8 
800. 

1600. 


.» 


16 
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WEIGHTS  AND  VALUE  OF  COINS. 


The  reader  will  recollect  the  rule  for  cutting  off  the  two 
right  hand  figures,  to  make  dollars  on  the  left.    See  p.  82. 


FEDERAL  VALUE  OF  SILVER. 

The  Pennsylvania  Fi'penny  bit,  or  New- 

,York  Sixpence  a* 

A  Half  Pisteireen  «= 

A  Dime  »= 

One  eighth  of  a  Dollar,  or  New-York 

Shilling  ss 

A  Pistareen  " 

An  EngUsh  Shilling  «= 

A  Quarter  of  a  Dollar  " 

A  Half  DoUar 

A  Doflar  - 

A  Crown 

OF  GOLD. 
A  Quarter  of  an  Eagle,  ■■ 

A  Half  Eagle, 
An  Eagle  is  10  Dollars,  or 

By  a  statement  of  eminent  Teachers,  we  have  inf$j:;na- 

tion  of  other  foreign  Coins  valued  as  follows : 

Cents. 

444.44 

410.25 

194. 

148. 

124. 

66. 

55.5 

39. 

33.5 

18.5 

10. 


Cents.    \ 
6.25 
10. 
10. 

12.5 

20. 

22.2 

25.' 

50. 
100. 
110. 

250. 

500. 

1000. 


The  Pound  Sterling, 

of  Ireland, 
Pagoda  of  India, 
Tale  of  China, 
Mill-ree  of  Portugal, 
Ruble  of  Russia, 
Rupee  of  Bengnl, 

The  Guilder  of  the  United  Netherlands, 
Mark  Banco  of  Hamburg, 
Livre  Toumois  of  France, 
Real  Plate  of  Spain, 
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COMPOUND  ADDITION. 

MOJ^EY. 

Place  pounds  under  pounds,  shillings  under  shillings, 
pence  under  pence,  and  farthings  under  farthings. 

Carry  at  every  four  in  the  farthings,  at  every  twelve  m 
the  pence,  at  every  twenty  in  the  shillings,  and  at  every 
ten  in  the  pounds. 

When  adding  farthings,  divide  their  sum  total  by  4,  set 
tiie  remainder  in  place  of  farthings,  and  carry  the  qwtient 
to  the  pence. 

When  adding  pence,  divide  their  sum  total  by  1 2,  set 
the  remainder  in  place  of  pence,  and  carry  the  ^^ient  to 
the  shillings. 

When  adding  shillings,  divide  their  sum  total  by  20,  set 
the  remainder  in  place  of  shillings,  and  carry  the  quotient 
to  the  pounds. 

KEY  TO  CARD  M.  13. 

LESSOJy  1. 

Place  the  figures  regularly  on  your  slates 

as  represented  by  the  card.  Then  begin  at 
the  lowermost  3  in  the  column  of  Pence,  and 
say,  3  and  8  are  II,  and  4  are  15,  and  3  are 
18,  and  4  are  22;  how  many  times  12  in  22  ? 
once,  and  1 0  over ;  set  down  1 0,  and  carry  1 
to  the  shillings. 

ShdlUngs^ 

One  that  I  carry  to  6  makes  7,  and  1  is  8,  and  17  are  25, 
and  16  are  41,  and  13  are  54 ;  how  many  times  20  in  54  ? 
twice,  and  1 4  over ;  set  down  1 4,  and  carry  2  to  the  pounds. 

Pounds^  first  column. 
Two  that  1  carry  and  1  makes  3,  and  2  are  5,  and  1  is  6, 
and  9  are  15,  and  2  are  17— r7  and  carry  1. 


£. 

*. 

d. 

72 

13 

4 

89 

16 

3 

21 

17 

4 

32 

1 

8 

61 

6 

3 

£277 

14 

^ 

92 
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KEY  TO  CARD  M.  13. 

Pounds^  second  column. 

One  that  I  carrj  to  6  makes  7,  and  3  are  10,  and  2  are  12, 
and  8  are  20,  and  7  are  27 — set  down  27.  Answer  in  words, 
Two  hundred  and  seventy-seyen  pounds  /ourteen  shillings 
and  ten  pence. 

Prove  addition  by  beginning  at  the  top,  and  reckoning 
downwards. 

LESSOjy  2. 

Begin  with  farthings  and 
say,  2  and  2  are  4,  and  3  are 
7,  and  2  are  9,  and  1  is  10; 
how  many  times  4  in  1 0  ? 
twice,  and  2  over ;  set  down 
2,  and  carry  2  to  the  pence. 
Pence. 
Two  that  I  carry  to  6  make 
8,  and  5  are  1 3,  and  9  are  22,  and  3  are  25,  and  4  are  29 ; 
how  many  times  12  in  29  ? — 2  times  and  5  over :  set  down 
5,  and  carry  2  to  the  shillings. 

Shillings. 
Two  to  10  are  12,  and  1 1  are  23,  and  18  are  41,  and  7 
are  48,  and  19  are  67 ;  how  many  times  20  in  67  ? — 3  times, 
and  7  over ;  set  down  7,  and  carry  3  to  the  pounds. 

Pounds.first  column. 
Three  to  1  is  4,  and  1  is  five,  and  6  are  11,  and  1  is  12 — 
2  and  carry  1. 

Pounds,  second  column. 
One  that  I  carry  to  2  is  3,  and  7  are  10,  and  3  are  13, 
and  4  are  1 7,  and  8  are  25 — 5  and  carry  2. 

Pounds^  third  column. 
Two  that  I  carry  to  3  is  5,  and  1  is  € ;  set  down  6. 
Answer  in  words.  Six  hundred  and  fifty-two  pounds, 
deven  shillings  find  five  penco  half-penny. 


£. 

s. 

d. 

9- 

81 

19 

4 

1 

46 

7 

3 

2 

3J 

18 

9 

3 

171 

11 

5 

2 

320 

10 

6 

2 

652 

7 

5 

2 
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KEY  TO  CARD  M.  13. 

LECTURE, 

Whj  do  we  divide  farthings  by  4  ?  Because  4  farthingil' 
make  I  penny ;  and  whatever  number  of  pennies  or  pence 
there  are,  must  be  added  in  the  pence  column. 

Why  do  we  divide  pence  by  12?  Because  12  pence 
make  one  shilling ;  and  whatever  number  of  shillings  there 
are,  must  be  added  in  the  cblumn  of  shillings. 

Why  do  we  divide  shillings  by  20  ?  Because  20  shillings 
make  one  pound ;  and  whatever  number  of  pounds  there 
are,  must  be  added  to  the  pounds. 

Let  the  Teacher  or  a  senior  Monitor  lecture  the  classes 
in  this  way  or  with  other  pertinent  observations  when  oc- 
casion shall  require. 

We  will  now  endeavour  to  manage  the  shillings  by  a 
more  easy  method. 

RULE. 

Carry  the  half  to  the  pounds,  that  is,  divide  the  hun- 
dreds and  tens  by  2 ;  carry  the  quotient  to  the  pounds  :  if 
any  remainder  happen,  it  will  always  be  a  I ,  set  that  1  in 
the  place  of  tens,  on  the  left  side  of  the  units  of  shillings. 

EXAMPLE. 

54  shillmgd.  2)54 

£2     14 
Here  I  say,  2  in  5 — 2  times  and  1  over ;  set  the  1  by  the 
4,  makes  14  shillings,  and  th^  2,  being  the  quotient,  goes  to 
the  place  of  pounds. 

LESSOjy  3. 

Farthings. 

Three  and  3  are  6,  and  1 
is  7,  and  2  are  9 — 4  in  9^ 
twice  and  1  over ;  set  down 
I  and  carry  2  to  the  pencCb 

17 


£158 

4 

3 

0 

209 

6 

4 

2 

48 

10 

7 

1 

61 

8 

9 

3 

100 

9 

11 

3 

100 

0 

0 

0 

£678 
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Pence. 
Two  that  I  carry  to  11  are  13,  and  9  are  22,  and  7  are 

29,  and  4  are  33,  and  3  are  36 — 12  in  36 — 3  times,  and 
nothing  over ;    set  down  0,  and  carry  3  to  the  shillings. 

Three  that  I  carry  to  "9  are  12,  and  8  are  20,  and  10  arc 

30,  and  6  are  36,  and  4  are  40 — the  half  of  4   is  2 ;  set 
down  0  and  carry  2  to  the  pounds. 

Paunds^  first  column. 

Two  that  I  carry  to  1  make  3,  and  8  are  1 1 ,  and  9  arc 

20,  and  8  are  28 ;  set  down  8  and  carry  2. 

Pounds^  second  column. 

Two  that  I  carry  to  6  are  8,  and  4  are  12,  and  5  are  17 — 
set  down  7  and  carry  1 . 

Pounds^  third  column. 
One  I  carry  to  1  is  2,  and  1  is  3,  and  2  are  5,  and  one 
is  6 ;  set  down  6. 

Answer  in  words.  Six  hundred  and  seventy-eight  pounds 
one  farthing. 

LESSOJV^. 

In  the  place  of  farthings, 
set  down  1,  there  being  no 
•more  in  the  column  of  far- 
things.        ' 

Pence. 
Seven  and  3  are  10,  and  2 
are  12 ;  set  down  0  and  car- 
ry 1  to  the  shillings. 


£. 

s. 

d. 

9- 

21 

6 

0 

0 

54 

13 

0 

0 

62 

15 

0 

0 

35 

4 

2 

0 

178 

17 

3 

0 

55 

19 

7 

1 

£  408       15 


0 


1 


SluUings. 

Now  take  the  most  easy  mode  to  reckon  tlie  shillings — 
go  up  with  the  units  first,  then  count  the  tens  downward. 

One  tliat  I  carry  to  9  makes  10,  and  7  are  17,  and  4  arc 
21,  and  5  are  26,  and  3  are  29,  and  6  are  35,  and   10  are 
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45,  and  10  are  55,  and  10  are  65,  and  10  are  75 ;  the  half 
of  7  is  3,  and  1  over ;  set  the  1  on  the  left  side  of  the  5  in 
the  place  of  shillings,  which  will  make  15  shillings,  and 
carrj  the  3  to  the  pounds. 

Pounds^  first  column. 
Three  that  I  carry  to  5  make  8,  s^nd  8  are  1 6,  and  5  are 
21,  and  2  are  23,  and  4  are  27,  and  1  is  28 — 8  and  carry  % 

Pounds y  second  cohmn. 
•     Two  that  I  carry  to  5  make  7,  and  7  are  14,  and  3  are 

17,  and  6  are  23,  and  5  are  28,  and  2  are  30 ;  0,  and  carry 
3  to  the  third  column ; — 3  that  I  carry,  and  l,jnakes  4. 

Sum  total  in  words,  F^ur  hundred  and  eight  pounds,  fif- 
teen shillings  and  on6  farthing. 

LEssojys. 

A  Merchanfs  Memorandum. 

Broadcloth,                                          £548  14  6^ 

Coating,                                                  361  16  4 

Chints,                                                      249  3  7 

Calico,                                                     185  14  6 

•       Total,  £1345       8  11 

Pence. 
Six  and  7  are  1 3,  and  4  are  1 7,  and  6  are  23 ;  how  many 
times  12  in  23  ?  1  time  and  1 1  over ;  set  down  1 1,  and  car- 
ry 1  to  the  shillings. 

Shillings. 
One  to  4  makes  5,  and  3  are  8,  and  6  are  14,  and  4  are 

18,  and  10  are  28,  and  10  are  38,  and  10  are  48 ;  the  half  of 
4,  is  2 ;  set  down  8,  and  carry  2  to  the  pounds. 

Pounds^  first  column. 
Two  that  I  carry  to  5  are  7,  and  9  are  16,  and  1  is  17, 
ani  8  are  25 — 5  and  carry  2. 

Pounds^  second  column. 
Two  I  carry  to  8  make  10,  and  4  are  14,  and  6  are  20, 
and  4  are  24— ^•and  carry  2. 
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Potrndsy  third  column. 

Two  I  carry,  and  1  makes  3,  and  2  are  5,  and  3  are  8, 
and  5  are  13 ;  set  down  J  3. 

Total  in  words,  One  thousand  three  hundred  and  forty«> 
five  pounds,  eight  shillings  and  eleven  pence. 

LESSOJV  6. 

A  Bill  of  articles  bought  of  a  merchant. 


4  Yards  of  Fustian  at  4^.  6<£ 

£0 

18 

0 

0 

9    do.    of  Velvet,        9s.A\tL 

4 

4 

2 

1 

16  Pounds.of  Nails,        \8.2d. 

0 

18 

8 

0 

5  Gallons  of  Wine,     12a.  id.  ^ 

3 

1 

8 

0 

4  Bushels  of  Salt,         7s.  5d. 

1 

9 

8 

0 

6  Pounds  of  Cofiee,      28. 

0 

12 

0 

0 

3     do.     Hjson  Tea,  9$.  3d, 

I 

7 

9 

0 

Amount,  £12  11  11     1 

As  there  is  only  one  farthing  in  the  column  of  farthings, 
9et  down  I ,  and  begin  with  the 

Pence. 
Nine  and  8  are  17,  and  8  are  25,  and  8  are  33,  and  2  are 
35;  howmany  times  12in  35? — 2 times  and  Jl  over;  set 
down  1 1 ,  and  carry  2  to  the  shillings. 

ShiUings. 
Two  that  I  carry,  to  7  are  9,  and  2  are  1 1 ,  and  9  are  20, 
and  1  is  21,  and  8  are  29,  and  4  are  33,  and  8  are  41,  and 
10  are  51,  and  10  are  6l,  and  10  are  71 ;  the  half  of  7  is  3 
and  1  over ;  set  1  by  the  left  side  of  the  other  1,  makes  1 1, 
and  carry  3  to  the  pounds. 

Pounds. 
Three  I  carry,  and  1  is  4,  and  1  is  5,  and  3  are  8,  and  4 
are  12 ;  set  1 2  for  pounds. 

Amount  in  words.  Twelve  pounds,  eleven  shillings,  and 
eleven  pence  one  farthiiig. 
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LESSO^r  7. 

Ji  Farmtr's  BiB. 

Sold  10  fat  Oxen,  at  £  18 

12s.         -r 

£186 

0 

0 

0 

4  Calves, 

45s. 

9 

0 

0 

0 

15  Sheep, 

17s.  6tL 

13 

2 

6 

0 

12  Store  hogs. 

25s.  3d. 

15 

3 

0 

0 

4  fat  Swine, 

135s.  5d. 

27 

1 

8 

0 

33  bushels  of  Oats, 

2s. 

3 

6 

0 

0 

25       do.       Rye, 

6s.  Sd, 

8 

0 

5 

0 

Amount,  £261  13    7    0 

As  there  are  no  farthings,  begin  with  the 

Pence. 
Five  and  8  are  13,  and  6  are  19;  how  many  times  12  in 
19  ?  once  12  in  19,  and  7  over;  set  down  7  and  carry  1 
to  the  shillings. 

ShdUings. 
One  I  carry  to  6  is  7,  and  1  is  8,  and  3  are  11,  and  2 
are  13 — ^this  number  being  under  20,  or  less  than  20,  set 

dpwn  13. 

Pounds. 

Eight  and  3  are  1 1,  and  7  are  18,  and  5  are  23,  and  3 
are  26,  and  9  are  35,  and  6  are  41 — 1  and  carry  4. 

Pounds^  second  column. 

Four  I  carry  to  2  are  6,  and  1  is  7,  and  1  is  8,  and  8  are 
16—6  and  cany  1. 

One  I  carry  to  1,  in  the  third  column,makes  2 ;  set  down  2. 

Amount  in  words.  Two  hundred  and  sixty-one  pounds, 
thirteen  shillings  and  seven  pence. 


ffe. 
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LESSOJS-  8. 

A  Shdpper^s  Memorandum. 


£.    s.    d. 


y- 


Paid  for  House  Insurance^  784  13    9  0 

Ship  Washington,  do.  867  14     2  0 

Duties  on  the  cargo,  962  13     8  0 

Wharfage,  42  11     3  0 

Repairs,  250  17  11  0 

A  balance  due  for  goods,  946  10    4  1 

Amount,  £3855     111 

Set  1  in  the  place  of  farthings,  and  proceed  to  the 

Pence* 
Four  and  11  are  15,  and  3  are  18,  and  8  are  26,  and  2 
are  28,  and  9  are  37 ;  how  many  times  12  in  37  ?  3  times 
and  1  over ;  set  down  1 ,  and  carry  3  to  the  shillings. 

Shillings. 
Three  I  carry  to  7  are  10,  and  1  is  II,  and  3  are  14,  and 
4  are  18,  and  3  are  21,  and  10  are  31,  and  10  are  41,  and 
10  are  51,  and  10  are  61,  and  10  are  71,  and  10  are  81 ;  the 
half  of  8  is  4 ;  set  down  the  1,  and  carry  4  to  the  pounds. 

Pound^^  first  column. 
Four  I  carry  to  6  are  10,  and  2  are  12,  and  2  are  14,  and 
7  are  21,  and  4  are  25 — 5  and  carry  2. 

Pounds^  second  column. 
Two  I  carry  to  4  are  6,  and  5  are  1 1,  and  4  are  15,  and 
6  are  21,  and  6  are  27,  and  8  are  35 — 5  and  carry  3. 

Pounds^  third  column. 
Three  I  carry  and  9  are  12,  and  2  are  14,  and  9  are  23, 
and  8  are  31,  and  7  are  38 ;  set  down  38. 

Amount  in  words.  Three  thousand  eight  hundred  and 
fifty-five  pounds,  one  shilling,  one  penny,  and  one  farthings 
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FEDERAL  MONEY. 

One  hundred  Cents  make  One  Dollar. 
LESSOJV  9. 

Write  down  in  figures,  Lesson  9,  as  you  see  it  on  the 
Card,  excepting  the  lower  line. 

That  is,  write  as  I  read,  and  look  at  the  card  for  a 
pattern. 

Seven  hundred  eighty-six  cents,  one  tenth  of  a  cent*— — 
Four  hundred  sixty-nine  cents,  two  tenths Three  hun- 
dred forty-one  cents,  three  tenths Seven  hundred  eigh- 
ty-four cents,  four  tenths Eight  hundred  seventy-seven 

cents,  five  tenths Four  hundred  eighty-six  cents,  six 

tenths Six  hundred  twenty-one  cents,  seven  tenths. 

.    Now  add  in  the  same  manner  you  add  whole  numbers :— - 
Carry  for  every  ten. 

First  column. 

Seven  and  6  are  1 3,  and  5  are  1 8,  and  4  are  22,  and  3 
are  25,  and  2  are  27,  and  1  is  28 ;  set  down  8  under  the 
tenths  and  carry  2 — ^make  a  period  on  the  left  side  of  8 — 
This  is  called  eight  tenth  parts  of  a  cent 

Secon^cokmn. 

Two  I  carry  and  1  is  3,  and  6  are  9,  and  7  are  16,  and  4 

are  20,  and  1  is  2J9  and  9  are  30,  and  6  are  36 — 6'  and 

carry  3. 

TTurd  column. 

Three  I  carry  and  2  are  5,  and  8  are  1 3,  and  7  are  20, 

and  8  are  28,  and  4  are  32,  and  6  are  38,  and  8  are  46 — 6 

and  carry  4. 

Fourth  column. 

Four  I  carry  to  6  are  10,  and  4  are  14,  and  8  are  22,  and 

7  are  29,  and  3  are  32,  and  4  are  36,  and  7  are  43 ;  set 

down  43. 

•  Place  a  period  botween  the  cents  and  tenths  of  cents.  This  period 
is  called  units  in  Decimals;  it  is  us»'d  to  separate  whole  numbers  from 
decimals.    Wc  will  know  more  respecting  this  subject  in  a  few  days. 


\ 
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Begin  at  (he  period  and  count  two  figures  to  the  left;  cut 
these  two  figures  off  with  a  fine  perpendicular  stroke—^ 
Those  on  the  left  are  dollars,  and  the  two  cut  off  to  the 
right  are  cents. 

Sum  total  in  words,  Forty-thfee  dollars,  sixtynsix  centSf 
mnd  eight  tenths  of  a  cent ;  or,  Four  thousand,  three  hun- 
dred and  sixty-six  cents,  eight  tenths. 


Cenis* 
4  S  6  .8 


6 
3 
4 
6 
5 
6 


4 
6 
6 
4 
4 
8 


2  .9 

4  .5 

8  .7 

2  .6 

4  .4 

1  .3 


3  8  1 3  I  .2  5 


LESSOjy  10. 

Set  down  5  at  the  right  hand  of 
tenths ;  then  begin  with  3  tenths^ 

Three  and  4  are  7,  and  6  are  13^ 
and  7  are  20,  and  5  are  £5,  and  9  are 
34,  and  8  are  42 ;  set  down  2,  make  a 
period  on  the  left  side  of  it,  and  carry 
4  to  the  whole  numbers. 

First  column  of  whole  numbers. 
Four  I  carry,  and  1  is  5,  and  4  are 
9,  and  2  are  11,  and  8  are  19,  and  4 
are  23,  and  2  are  25,  and  6  ace  31 ; — 1  and  carry  3. 

Second  column  of  whole  numbers. 
Three  I  carry,  and  8  are  1 1,  and  4  are  15,  and  4  are  19, 
and  6  are  25,  and  6  are  31,  and  4  are  35,  and  8  are  43 ; — 
3  and  carry  4. 

Third  column  of  whole  numbers. 
Four  I  carry,  and  6  are  10,  and  5  are  15,  and  6  are  21, 
and  4  are  25,  and  3  are  28,  and  6  are  34,  and  4  are  38 ;  set 
down  38. 

Sum  total  in  words.  Three  thousand  eight  hundred  and 
thirty-one  cents,  and  twenty-five  hundredths  of  a  cent: 
or,  cut  off  the  two  right  hand  figures  of  whole  numbers, 
and  those  on  the  left  will  be  dollars.     See  the  card. 


♦s 


ee  po^es  81,  82. 
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Cents. 
8  6  7  .2  5 
649^ 
6  7  2.1  5 
844^5 
6  5  4.5 
4  6  1  .5 
762. 

4  «|  1  1  .7  5 


KEY  TO  CARD  M.  14. 
LESSOJ^U. 

First  cobmrn. 
Fire  and  5  are  10,  and  5  are  15 :  set 
down  5  and  carry  L 

Second  cokmn. 
One  I  carry  to  5  is  6,  and  5  are  1  If 
and  2  are  13,  and  7  are  20^  and  5  are  25^ 
and  2  ar6  27 ;  set  down  7,  make  your 
period,  and  carry  2  to  the  next. 

Third  coiumn. 
Two  I  carry  to  2  are  4,  and  1  is  5> 

and  4  are  9,  and  4  are  13^  and  2  are  15,  and  9  are  24^^ 

and  7  are  31 — 1  and  carry  3. 

Fourth  Column. 

Three  I  carry  to  6  make  9,  and  6  are  15,  and  5  are  20, 

and  4  are  24,  and  7  are  31,  and  4  are  35,  and  6  are  41  f 

1  and  cany  4.     .^ 

Fifth  Column. 

Four  I  carry  to  7  are  11,  and  4  are  15,  and  6  are  21,  and 
8  are  29,  and  6  are  35,  and  5  are  40,  and  8  are  48 ;  set 
down  48. 

Sum  total  in  words.  Four  thousand  eight  hundred  and 
eleven  cents,  and  seventy-five  hundredths  of  a  cent. 

Cut  off  the  two  right  hand  figures  of  any  number  of 
tents — those  on  the  left  will  be  dollars. 


Cents. 
1  3  4  1  .2  II 
24  6  1  .2 
1  4  6  0  .1 
0  3  4  8  .5 
0  2  1  9  .0 
0  4  0  0  .0 
4  9  1  6  .0 

11]|4  6. 


LESSOJV 12. 

First  Column. 
Five  and  1  is  6,  and  2  are  8,  and  2  afe  10 ; 
set  down  nought  and  carry  1. 

Second  Columns 
One  I  carry  to  6  makes  7,  and  9  are  1 6, 
and  8  are  24,  and  1  is  25,  and  1  is  26—^  and 
carry  2. 

Third  Column. 
Two  I  carry  to  1  make  3,  and  1  i»  4^  and  4 
18 


tOft 
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are  8,  and  6  are  14,  and  6  are  20,  and  4  are  24--4  and 

carry  2. 

Fourth  Column. 

Two  I  carry  and  9  are  1],  and  4  are  Id,  and  2  are  17, 

and  3  are  20,-  and  4  are  24,  and  4  are  28,  and  3  are  31 — 1 

and  carry  3. 

Fifth  Column. 

Three  I  carry  and  4  are  7,  and  1  is  8,  and  2  are  10,  and 
1  is  11 ;  set  down  II. 

Sum  total  in  words.  Eleven  thousand  one  hundred  and 
forty-six  cents ;  or,  One  hundred  and  eleven  dollars  and 
forty-six  cents. 


Cents. 
70  1  . 
4  8  0  9  .2  5 
45. 
64. 
20  1  .5 
8600. 
1  4  4  2  0  .7  5 


LESSOJ^  13. 

First  Column. 
Five  and  5  are  10 ;  set  down  nought,  that 
is,  nothing,  but  carry  1  to  the  next 

Second  Column. 
One  I  carry  to  7  is  8,  and  5  are  13,  and  2 
are  15;  set  down  5  and  carry  1. 

Third  Column. 
One  I  carry  to  1  is  2,  and  4  are  6  and  5 
are  1 1  and  9  are  20  and  1  is  21 — 1  and  car- 
ry 2. 

Fourth  Column. 
Two  I  carry  and  2  are  4,  and  6  are  10,  and  4  are  14—4 
and  carry  1. 

Fifth  Column. 
One  I  carry  and  4  are  5,  and  6  are  II,  and  2  are  13,  and 
8  are  21,  and  7  are  28 — 8  and  carry  2. 

Sixth  Column. 
Two  I  carry  and  4  are  6,  and  8  are  14,  and  4  are  18 — 8 
and  carry  1  to  the  I  in  the  seventh  column,  makes  2 ;  set 
down  2. 


2  8  8  4  I  .5 
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Sum  total  in  words,  Twentjr-eight  thousand  aght  huOr 
dred  aad  fortj-one  cents,  and  five  tenths  of  a  cent 

LESSOJ^  14. 
A  Farmer's  Memonmditm. 


Dollars^ 

Bought      I  Farm, 

3450. 

100  Turnpike  shares, 

at  $  25. 

2500. 

15  Lottery  Tickets, 

8. 

120. 

4  Yoke  of  Oxen, 

72. 

288. 

3  Horses, 

64. 

192. 

150  Sheep, 

1.375 

206.25 

57  Shares  in  Bank, 

20, 

1140. 

Amount  of  the  Memorandum,  S  7896.25 

Set  down  25  in  the  place  of  cents,  and  hegin  with  the 
dollars. 

First  Column. 
Six  and  2  are  8,  and  8  are  16 — 6  and  carry  1. 

Second  Column. 
One  I  carry  to  4  makes  5,  and  9  are  1 4,  and  8  are  22^ 
and  2  are  24,  and  5  are  29 — 9  and  carry  2. 

Third  Column. 
Two  I  carry  to  1  is  3,  and  2  are  5,  and  1  is  6,  and  2  are 
8,  and  I  is  9,  and  5  are  14,  and  4  are  18*-i8  and  carry  1. 

Fourth  Column. 
^    One  I  carry  and  1  is  2,  and  2  are  4,  and  3  are  7 ;  set 
down  7. 

Amount  of  the  memorandum  in  words,  Seven  thousand 
eight  hundred  and  ninety-six  dollars  and  twenty-five  hun- 
dredths of  a  dollar. 

N.B.  .25  hundredths,  equal  one  quarter — .5  tenths,  equal 
one  half — .75  hundredths,  equal  three  quarters. 

Show  or  teach  the  cla3s  how  to  write  the  above  note  on 
the  slate^.^ 


k 
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lESSpj>r  1. 

Borrowed,  £  782  14     6     I 
Paid,  691  11     3    2 


Due,  £  .91     3    2    3 

Begin  with  the  3  farthings  and  say,  2  from  one  I  cannot— 
borrow  4  and  add  to  the  1,  makes  5 ;  now  say,  2  from  5  and 
3  remain ;  set  down  3  and  carry  1  to  the  pence. 

Pence. 
One  I  borrowed  and  3  make  4 — 4  from  6  and  2  remain ; 
set  down  2 :  and  because  I  did  not  borrow,  I  will  not  carry 

tmy  to  the  shillings. 

Shillings. 

11  from  14,  and  3  remain;  set  down  3. 

Pounds. 

One  from  2,  and  1  remains ;  set  down  1 — 9  from  8 1  can- 
not ;  borrow  10  and  add  to  8  makes  18 — 9  from  18,  and  9 
remain ;  set  down  9  and  carry  1 — one  I  borrowed  I  carry 
to  6  makes  7-^7  from  7,  and  nought  remains — place  a  pe- 
riod .  under  the  6. 

The  sum  due  in  words.  Ninety-one  pounds,  three  efhiU 
lings  and  two  pence,  three  farthings. 

LESSOJV  2. 
Borrowed,      £664  17     3    2 
Paid,  375  18     4     3 


Remains  due,  £  288  18  10     3 
Begin  with  the  3  in  the  farthings  and  say,  3  from  2  I  can^ 
not ;  borrow  4  and  add  to  the  2  makes  6 — 3  from  6  and  3 
remain ;  set  dpwn  3  and  carry  1  to  the  pence. 

Pence. 
One  I  carry  to  4  is  5 — 5  from  3  I  cannQt ;  borrow  12-w 
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12  and  3  are  15 — 5  from  15,  and  10  remain;  set  down  10, 
and  Cfunj  1  to  the  shillings. 

Shillings. 

One  I  carry  to  18  is  ]9 — 19  from  17  I  cannot;  borrow 
20  and  add  to  17,  makes  37 — ]9  from  37,  and  18  remain; 
fiet  down  1 8  and  carry  one  to  the  pounds. 

Pounds. 

One  I  carry  to  5  makes  6-«-6  from  4  I  cannot;  borrow 
10,  and  say,  6  from  14  and  8  remain ;  set  down  8  and  carry  1. 

One  I  carry  to  7  is  8 — 8  from  6  I  cannot;  borrow  10 
and  say,  8  from  16,  and  8  remain ;  set  down  8  and  carry  1, 

One  I  carry  to  3  is  4—4  from  6  and  2  remain ;  set  down  2. 

Remains  due  in  words,  the  sum  of.  Two  hundred  and 
eighty-eight  pounds,  eighteen  shillings,  and  ten  pence; 
three  farthings. 

LESSOJ>r  3. 
Lent,         £361   16    3    2 
Received,       48  16    4     1 


Due,  £312  19  11     1 
Now  proceed  in  a  different  mode  of  subtracting. 

Farthings. 
1  from  2  and  1  remains ;  set  down  1. 

Pence. 
Four  from  3  I  cannot,  but  from  12  and  8  remain— 8  and 

3  are  1 1 ;  set  down  1 1  and  carry  1  to  the  shillings. 

Shillings. 
One  I  carry  to  ]6  makes  17 — 1 7  from  ]6  I  cannot,  but 
17  from  20  and  3  remain — 3  and  16  are  19;  set  19  in  the 
shillings,  and  carry  1  to  the  pounds. 

Pounds. 
One  to  8  makes  9 — 9^  from  1 1  and  2  remain ;  carry  1  te 

4  is  5 — 5  from  6  and  1  remains^-nothing  from  3  and  3  re* 
imains. 
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Answer  in  words,  Three  hundred  and  twelve  pounds^ 
nineteen  shillings,  eleven  pence,  and  one  farthing. 

LESSON  4. 
From  die  sum  of  £1000    0    0    0 
Take  145  11     0    2 


The  difference  is   £  .  854    8  11     2 

Farthings* 

Two  from  cipher  I  cannot,  but  2  from  4,  the  Dumber  of 

farthings  in  a  penny,  and  2  remain — set  down  2  and  carry 

1,  because  I  borrowed  4  farthings  equal  to  1  penny* 

Pence, 

One  I  carry  to  cipher  makes  one-^1  from  0,  I  cannot ; 

borrow  1 2,  the  number  of  pence  in  a  shilling,  and  say,  1 

from  1 2  and  1 1  remain — ^set  down  1 1  and  carry  1 . 

Shdllings. 

One  I  borrowed  and  1 1  makes  12 — 12  from  0, 1  cannot ; 

borrow  20,  the  number  of  shillings  in  a  pound,  and  say,  12 

.  from  20  and  8  remain — set  down  8  and  carry  1. 

Pounds. 

One  I  borrowed,  to  5,  is  6—6  from  0, 1  cannot ;  borrow 

10  and  say,  6  from  10  and  4  remain ;  set  down  4  and  carry  1 . 

One  I  carry  to  4  is  5 — 5  from  0,  I  cannot;  borrow  10 

and  say,  5  from  10  and  5  remain — set  down  5  and  carry  1. 

One  I  carry  to  1  is  2 — 2  from  10,  and  8  remain ;  set 

down  8. 

The  difference  in  words  is.  Eight  hundred  and  fifty-four 
"*         pounds,  eight  shillings,  and  eleven  pence,  half-penny. 

LESSON  5. 


Dollars.   Cents, 
84668—25.5 
33768—75.7 

50899—49.8 


Seven  from  5  I  cannot,  but  7  from  15  and 
8  remain ;  set  down  8  with  a  period  on  the 
left  side,  and  carry  1  to  the  next 

One  I  carry  to  5  is  6—6  from  5  I  cannot, 
but  6  from  15  and  9  remain  ^  set  down  0 
and  carry  1. 
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One  to  7  is  8 — 8  from  2  I  cannot,  but  8  from  12  and  4 
remain ;  set  down  4  and  cany  1. 

One  1  carry  to  8  is  9 — ^9  from  8  I  caimot,  but  9  from  18 
and  9  remain ;  set  down  9  and  carry  1 . 

One  I  carry  to  6  is  7 — 1  from  6  I  cannot,  but  7  fr<Hn  16 
and  9  remain ;  set  down  9  and  carry  1. 

One  I  carry  to  7  is  8 — 8  from  6  I  cannot,  but  8  from  16 
and  8  remain ;  set  down  8  and  carry  L 

One  I  carry  to  3  is  4—4  from  4  and  0  remains— -set 
down  0—3  from  8  and  5  remain ;  set  down  5. 

The  difference  in  words  is,  Fifty  thousand  eight  hun- 
dred and  ninety-nine  dollars,  forty-nine  cents  and  eight 
tenths  of  a  cent 

LESSOJy  6. 

DoBars.  Cents, 
From  87654-37.5 
Take  33654-75. 


The  difference  b  53999-62.5 

Nought  from  5  and  5  remain ;  set  down  5— -5  from  7  and 
2  remain ;  set  down  2. 

Seven  from  3  I  cannot,  but  7  from  13  and  6  remain — set 
Jown  6  and  carry  L 

One  I  carry  to  4  is  5 — 5  from  4  I  cannot,  but  5  from  14 
and  9  remain — ^set  down  9  and  carry  1 . 

One  I  carry  to  5  is  6 — 6  from  5  1  cannot,  but  6  from  15 
and  9  remain — set  down  9  and  carry  1. 

One  I  carry  to  6  is  7 — 7  from  6  I  cannot,  but  7  from  16 
and  9  remain — set  down  9  and  carry  1. 
One  I  carry  to  3  is  4—4  from  7  and  3  remain;  set  down  3. 

Three  from  8  and  5  remain — set  down  5. 

The  difference  in  words  is,  Fifty-three  thousand,  nine 
hundred  and  ninety-nine  dollars,  sixty-two  cents,  and  five 
tenths  of  a  cent. 
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LESSON  7. 
Memorandum. 
Received  Ath  May,  1815,  the  several  following  sumd  i 

Dollars.  Cents* 
From  Government,  221855-25. 

From  New-York,  378650-37.5 

From  Pennsylvania,  1 8321 0-50. 

From  Baltimore,  134765-75. 


Amoanting  to  918481-87.5 
Paid  out  in  manner  as  follows  t 

To  the  Sui^eon  General,  31 2750^-48.5 

To  American  Invalids,  156375-24.25 

To  British  Invalids,  156375-24.25 


Mm^ 


Paid  out  in  aU,  $  625500-97.00 

What  sum  remains  on  hand  ? 

First  take  the  several  sums  received — add  them  on  your 
slates — ^then  add  the  sums  paid  out 

Begin  with  the  sums  received — set  down  ,5  tenths ;  make 
your  period. 

JSTow  begin  with  the  second  cohmm. 
Five  and  7  are  12,  and  5  are  17  ;  set  down  7  and  carry  V 

Third  column. 
One  I  carry  to  7  is  8y  and  5  are  13,  and  3  are  16,  and  2 
are  18—8  and  carry  1. 

Fourth  column. 
One  I  carry  to  5  makes  6,  and  5  are  1 1 — set  down  1  and 
carry  1.  ^ 

Fifth  column. 
One  1  carry  to  6  makes  7,  and  1  is  8,  and  five  are  1 3,  and 
3  are  18 — 8  and  carry  1. 

Sixth  column. 
One  I  carry  to  7  is  8,  and  2  are  10,  and  6  are  1 6,  and  8 
are  24— set  down  4  and  carry  2. 


% 
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Seventh  column. 

Two  I  cany  to  4  are  6,  and  3  are  9,  and  eight  are  17$ 

tod  1  is  18—^  and  carry  1. 

EighA  column. 

One  I  carry  to  3  is  4,  and  8  are  12,  and  7  are  19,  and  2 

are  21 — 1  and  carry  2. 

Ninth  column. 

Two  I  carry  and  1  is  3,  and  1  is  4,  and  3  are  ?,  and  2  are 

9 — set  down  9. 

Amount  of  money  received,  Nine  hundred  and  eighteen 

thousand,  four  hundred  and  eightyH3ne  dollars,  eighty-seven 

cents  and  five  tenths  of  a  cent. 

Now  add  the  money  paid  out 

First  column. 

Five  and  5  are  10 — 0  and  carry  1. 

Second  column. 

One  I  carry  to  2  is  3,  and  2  are  5,  and  5  are  10 — set 

down  0  with  a  period  and  carry  1. 

Third  column. 

One  I  carry  to  4  is  5,  and  4  are  9,  and  8  are  I7 — 7  and 

carry  1. 

Fourth  column. 

One  I  carry  to  2  is  3,  and  2  are  5^  and  4  are  9 ;  set  down 

9  and  carry  nothing. 

Fifth  column. 

Five  and  5  are  10 — 0  and  carry  1. 

Sixth  column. 
One  I  carry  to  7  is  8,  and  7  are  15,  and  5  are  20 — set 
down  0  and  carry  2. 

Seventh  column. 
Two  I  carry  to  3  are  5,  and  3  are  8,  and  7  are  !l5 — set 
down  5  and  carry  1. 

Eighth  column. 
One  I  carry  to  6  is  7,  and  6  are   13,  and  2  are  15 — sot 
down  5  and  carry  1. 
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JSTinih  column. 
One  I  carrj  and  5  makes  6,  and  5  are  11,  and  1  is  12 — 
set  down  2  and  carry  1. 

Tenth  cotumn. 
One  I  carry  to  1  is  2,  and  1  is  3,  and  3  are  6— set  down  6. 
Amount  of  money  paid  out,  Six  hundred  and  twent)'-five 
thousand  five  hundred  dollars,  ninety-seven  cents. 

Money  received,         $  918481-87.5 
Money  paid  out,         $  625500-97. 


Remains  on  hand,       $  292980-90.5 

Take  the  sum  paid  out  from  the  sum  received. 

Say  nothing  from  5  and  5  remain — set  down  five  in  the 
tenth's  place  of  cents,  with  a  period. 

Seven  from  7  and  0  remains. 

Nine  from  8  I  cannot;  borrow  10,  and  add  to  the  8, 
will  make  1 8 ;  take  9  from  1 8,  and  9  remain — set  down  9, 
and  carry  1  for  the  10  borrowed. 

One  I  carry  to  0  is  1 — 1  from  1,  and  0  remains — set  downO. 

Nought  from  8,  and  8  remain — set  do>vn  8.       ^^ 

Take  5  from  4  T  cannot ;  borrow  10  will  make  *t  14^  take 
$  from  14,  and  9  remain ;  set  down  9,  and  carry  1. 

One  I  carry  to  5  is  6,  take  6  from  8,  and  2  remain ;  set 
down  2. 

ft 

Take  2  from  1,  I  cannot;  borrow  10  and  add  to  the  1, 
makes  1 1 ;  take  2  from  11,  and  9  remain ;  set  down  9,  and 
carry  1  for  the  10  borrowed. 

One  I  carry  to  6  is  7 ;  take  7  from  9  and  2  remain ;  set 
down  2. 

Answer  in  figures,  $  292980-90.5 — ^In  words.  Two  hun- 
dred and  ninety-two  thousand,  nine  hundred  and  eighty 
dollars,  ninety  cents,  and  five  tenths  of  a  cent. 


« 
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ADDITION. 

SUBTRACTION. 

5 

and 

3 

are 

8 

3 

from     8,     remain 

5 

5 

«and 

6 

are 

11 

6 

from    11,     remain 

5 

5 

and 

4 

are 

9 

4 

from     9,     remain 

5 

5 

and 

8 

are 

13 

8 

from    13,     remain 

5 

6 

and 

7 

af% 

1^ 

7 

from    1 3,     remain 

6 

8 

and 

3 

are 

11 

3 

from    11,     remain 

8 

7 

and 

5 

are 

12 

5 

from    12,     remain 

7 

9 

and 

4 

are 

13 

4 

from    1 3,     remain 

9 

10 

and 

6 

are 

16 

6 

from    1 6,     remain 

10 

11 

and 

7 

are 

18 

7 

from    1 8,     remain 

11 

9 

and 

6 

are 

15 

6 

from    1 5,     remain 

9 

5 

and 

11 

are 

16 

11 

4rom    1 6,     remain 

5 

12 

and 

7 

are 

19 

7 

from    1 9,     remain 

12 

13 

and 

5 

are 

18 

5 

from   1 8,     remain 

13 

15 

and 

9 

are 

24 

9 

from   24,     remain 

15 

13 

and 

7 

are 

20 

7 

from    !U),     remain 

13 

14 

and 

6 

are 

20 

6 

from   20,     remain 

14 

14 

and 

9 

are 

23 

9 

from  <B3,,  ■  remain 

14 

17 

and 

8 

are 

25 

8 

from    25,  •    remain 

17 

16 

and 

5 

are 

21 

5 

from    21,     remain 

16 

aij^ 

8 

are 

23 

8 

from    23,     remain 

15 

19 

and 

9 

are 

28 

9 

from    28,     remain 

19 
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i^ice 

12 

are 

24 

8 

times        9    are 

72 

3 

tiroes 

12 

are 

36 

8 

times        5    are 

40 

6 

times 

7 

are 

42 

8 

times        8    are 

64 

6 

times 

9 

are 

54 

8 

times      1 2     are 

96 

7 

times 

8 

are 

56 

8 

times        4    are 

32 

7 

times 

9 

are 

63 

10 

times      12    are 

120 

5 

times 

3 

are 

15 

11 

'  times        7     are 

77 

.5 

times 

7 

are 

35 

11 

times        5    are 

55 

5 

times 

9 

are 

45 

10 

times      1 1     are 

110 

4 

times 

12 

are 

48 

12 

times      11     are 

132 

4 

times 

11 

are 

44 

11 

times      1 1     are 

121 
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3 

in 

15, 

5 

times 

9 

in 

72, 

8 

timej( 

6 

in 

40, 

8 

times 

11 

in 

44, 

4 

times 

5 

in 

55, 

11 

times 

11 

in 

110, 

10 

times 

7 

in 

42, 

6 

times 

11 

in 

132, 

12 

times 

7 

in 

35, 

5 

times 

ll 

in 

121, 

11 

times 

7 

in 

77, 

11 

times 

4 

in 

32, 

8 

times 

8 

in 

56, 

* 

7 

times 

12 

in 

24, 

2 

times 

8 

in 

64, 

8 

times 

12 

in 

36, 

3 

times 

9 

in 

54, 

6 

times 

12 

in 

48, 

4 

times 

9 

in 

63, 

7 

times 

12 

in 

96, 

8 

times 

9 

in 

45, 

5 

times 

12 

in 

120, 

10 

times 

The  monitor  will  fotfn  questions  from  the  foregoing  key 
in  the  following  manner. 

ADDITION. 
How  man  J  are  19  and  9?  How  many  are  15  and  8? 
How  many  are  1 6  and  5  ? 

SUBTRACTION. 
l}inefrom28, howmany remain?  8from23,howmany remain? 

/    MULTIPLICATION. 
How  many  are  1 1  times  1 1  ?  How  toSny  are  12  times  H,? 

DIVISION. 
How  many  times  11  in  121  ?  He  must  hegin  with  th^ 
head  of  the  class,  and  proceed  as  in  spelling :  For  instance^ 
No.  1,  How  many  are  19  and  9  ?  If  he  answer  right,  let  him 
i^tain  his  place;  if  not,  let  the  first  hoy  that  answers  the 
question  correctly,  have  precedence. 

Note. — ^I  begin  at  the  bottom  of  the  page,  because  there  the  numbers 
will  form  more  difficult  questions  than  those  at  the  top^  and  generally  the 
best  scholars  are  near  the  head  of  the  class. 

I  do  this  to  encourage  those  toward  the  foot  of  the  class,  who  are  not 

so  forward  as  others  :  For  if  a  boy  can  answer  and  say,  5  and  3  make  8, 

he  will  be  better  pleased   than  to  answer  with  a  negative  shake  of  the 

head.    This  partiality,  however,   is  not  allowable  when  striving  for  a 
prize. 


END    OP    PART    THIRD* 


INTRODUCTION  TO  ARITHMETIC, 

PART  IV. 

coNTAmnro, 
COMPOUND  MULTIPUCATION. 


COMPOUND  MULTIPUCATION. 

«  KEY  TO  CARD  M.  17. 

LESSOJ^  1. 
IT  1  yoke  of  oxen,  cost    £  32  16    8    2 
what  will  2  yoke  cost  ?  2 


J*  Answer,  £  65  13     5    0 

Operation  in  words. 
Begin  with  the  farthings,  and  say,  twice  2  are  4—4  far-' 
things  make  one  penny ;  set  down  0  and  carry  the  1  pen- 
ny^ the  pence. 

Hf  Pence.    ^* 

Twice  8  are  16,  and  one  I  carried  makes  17 — 17  pence 

make  o^e  shilling  and  five  pence ;  set  down  5  and  carry  1 

tolRe  shillings. 

SkilUngs. 

Twice  6  are  12,  and  one  I  carried  are  13;  set  down  S 

in  units'  place  of  shillings,  and  carry  1  •;  then  say,  twice  1 

is  2,  and  one  I  carried  is  3 — the  half  of  3  is  I,  and  1  over 

— set  the  1  over  on  the  left  side  of  the  3,  and  carry  the 

half  to  the  pounds. 

Pounds. 

Twice  2  are  4,  and  one  I  carried  makes  5 ;  set  down  5. 

Twice  3  are  6 — set  down  6. 

Answer  in  words,  Sixty-five  pounds,  thirteen  shiUingf^ 

mnd  five  pence. 

20 
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Proof  op  lesson  first  by  Division. 

Write  down  in  figures,     2)65  13    5    0 

32  16     8     2 

Prepare  your  work  as  jou  see  it  on  the  Card,  under 

proof  of  Lesson  1 . 

Then  say,  how  many  times  2  in  6  ? — 3  times ;  set  down  3 

and  say,  how  many  times  2  in  5  ? — twice  and  1  over ;  set 

down  2  on  the  right  hand  side  of  the  3,  and  call  the  I  over, 

1  pound,  which  makes  20  shillings  to  carry  to  the  shillings* 

ShdUings. 

Twenty  shiUings  I  carry  frcan  <he  pounds  to  1 3  make.  33 

shillings — ^how  many  times  2  in  33  ? — 16  times  and  1  over ; 

set  down  16. 

Pence» 

One  over  I  carry  from  the  shillkigs  makes  1 2  pence,  and 
5  pence  are  17 ;  how  many  times  2  in  17  ? — 8  times  and  1 
over ;  set  down  8  and  carry  the  1  to  the  farthings. 

Farthings.    > 

One  penny  over  I  carry  makes  4  farthings,  how  many 
times  2  in  4  ? — twice ;  set  down  2. 

Proof  in  words,  'Hhirty-two  pounds,  sl^t^n  shillings, 

and  eight  pence,  halj^penny. 

» 

LESSOJV  2. 
If  I  yard  of  cloth  cost    £  2    5     6    I 
what  sum  will  3  yds.  cost  ?  3 


Answer,  £  6  16     6    3 

Farthings. 
Three  times  I  makes  3 ;  set  down  3. 

Pence. 
Three  times  6  are  18 — 18  pence  make  1  shilling  and  G 
pence ;  set  down  the  6  pence,  and  carry  the  1  shilling. 

Shillings. 
Three  times  5  are  1 5,  and  one  I  carry  makes  16;  set 
dawn  1 6  shillings. 
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Pounds. 
Three  times  2  are  6 ;  set  down  6  pounds. 
Answer  in  words,  Six  pounds,  sixteen  shillings,  and  six 
pence,  three  farthings. 

Proof  of  Lesson  2. 
Write  in  figures  £  6  16  6  3,  place  a  3  hefore  pounds 
as  on  the  card. 

3)6     16    6    3 
2       5     6     1 
Pounds. 
How  many  times  3  in  6  ?  2  and  nothing  oyer ;  set  down  2. 

ShilKngs. 
How  many  times  3  in  16? — 5  times,  and  1  over  I  carry 
to  the  pence. 

Pence. 
One  shilling  over  I  carried,  makes  1 2  pence,  and  6  are 
18 ;  how  many  times  3  in  1 8  ? — 6  times ;  set  down  6. 
^  Farthings. 

How  many  times  3  in  3  ?  once;  jset  down  1. 
Proof  in  words,  Two  pounds  five  shillings,  and  six  pence 

ilrthing^^  # 

^  LESS0X3. 

Ifone%ad  of  wheat,  cost  £  16-  16     11     2,  what  will 
J^aos  cost  ?  4 

Answer,  £67      7     10    0 

Farthings. 

Four  times  2  are  8 — 8  farthings  make  2  pence ;  set  down 

0  and  carry  2  to  the  pence. 

Pence. 

Four  times  1 1  are  44,  and  2 1  carried  make  46-^6  pence 

are  3  shillings  and  10  pence;  set  down  10,  and  carry  3  to 

the  shiUings. 

Shillings. 

^  Four  times  6  are  24,  and  3  I  carried  are  27 — set  7  in  the 


m^imm.^^\     .  "-.    '..mtsJaJ'..^^'  mm.t.^^r' 
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units  of  shillings  and  carry  2—4  times  1  is  4,  and  2  I  car* 
ried  are  6,  the  half  of  6  is  3,  carry  3  to  the  pounds. 

Four  times  6  are  24,  and  3  I  carried  are  27 — set  down  7  , 

and  carry  2. 

Four  times  1  are  4,  and  2  I  carried  are  6. 

Answer  in  words,  Sixty-sevep  pounds^  seren  shillings. 

and  ten  pence.  ^  > 

Proof  of  Lesson  3. 

4)67     7     10     0  Prepare  your  work  as  on 

16  16     11     2  the  Card. 

Pounds. 

Four  in  6  once,  and  2  over ;  set  down  1  and  Cfsvy  the 

2  to  the  left  side  of  the  7,  makes  27 — 4  in  27 — 6  times.* 

and  3  over  I  carry  to  the  shillings-^et  down  6. 

Shillings. 

Three  pounds  ov^  I   carried,  make  60  shillings,  and|7       ^ 

make  67 — how  many  times  4  in  67  ? — say  4  in  6— once  fMtl 

2  over — 4  in  27 — 6  aad  3  over ;  by  this  you  find  1 6  times » 

4  in  67,  and  3  over ;  set  down  16  aadf  carry  3  to  the  pencef.. 

..A>  Pence.  ^ 

mm  ^   A 

Three  shillings  oveMf  carried,  make»36  pence,  apd  1D» 

loake  46;  how  many  tiijpes  4  in  46?-^1  ]  liflMs  jimd?2  over — 

set  down  1 1 ,  and  carry  2  to  the  farthings.        *  ^* 

Farthings.  • 

Two  pence  over  I  carried,  make  8  farthings ;  how  many 
times  4  in  8? — twice ;  set  down  2  and  the  work  is  done. 

Proof  in  words,  Sixteen  pounds  sixteen  shillings  and 
eleven  pence  half-pennv:     * 

LESSOJV  4. 

Bought  5  waggons  at  £24     17     4     3  each,  what  did  the 
whole  cost?  5  *^ 


I 


-t^t^ 


Answer,       £l24     6     113 

Farthinss. 
Five  times  3  are  15 — 15  farthings,  are  3  pence  and  3 
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farthings  over ;  set  down  3  and  carry  the  3  pence  to  the 

pence. 

mnee. 

•   Five  times  4  are  20  and  3  I  carried  are  23 — ^23  pence 

are  I  shilling  and  1 1  p6||ce ;  set  down  1 1  and  carry  1  to 

.the  shillings. 

'  *6kiUiws. 

*  Fife  times  7  are  35,  and  one  I  caiS^ed  is  36 ;  set  down 
6  and^  carry  3^—5  times  I  is  5^  and  3  I  carried  are  8,  the 
half  of  8  IS  4,  which  I  carry  to  the  pounds. 
^  f  ^'l  ^Pounds. 

Fme  tim^s  4  are  20,  and  4  I  carried  are  24 ;  set  down  4 
.snAcBTTjJt — 5  times  2  sire  10^  and  2  I  carried  are/12;  set 
L      Jown  12.  .  *  I 

>  Answerin  wo^i^s^  O^nt  hundred  and  twenty-four  pounds, 
%    sur^^bi^i^  s^nd  eleven  pence  three  farthings. 
I^T  •  >i1^  41  Prooe  op  lesson  4X 

y      -^Wm^re  yovr  umk.  5)124     6  11     3 

^-'    ^.     *       .  •  ^24  17     4    3 


^' 


^^ounds. 
n^ 


ve  in^ — ^twice  andz  over ;^t down  2  and  carry  2 
tothe  idlJ^^  6f^tl^e*4,  iliakes  ^^5  in''24— 4  times  and 
^  4  o^t;  fKdkda^JfMid  c^rry  4  to  t4|^hillings. 
#       9  /   ^ .    SrUtRng^. 
pounds  ov^r  I  carried  make  80  shillings,  and  6 
make  8^:  how  many  times  5  in  -86  ?-^-Hsay  5  in  8 — 1  and  3 
over-^5*in  36—7  times  and  1  over ;  *here  you  find  1 7  times 
5  in  86  and  V  over^—eet -down  17,  and. carry  the  1  to  the 
\    penc^  t  '    ^  •  ^^^ 

,  S  Pence. 

I  One  shilling  over  I  carried  makes  12  pencd",  and  1 1  make 

••   fl3 — 5  in  23—4  times  and  3  over ;  set  down  4  and  carry  3 
lo  the  farthings.      *  \  ,• 

[  ^^  *  Farthings. 

I  carried  from  the  pence  make  1 2  farthings,  and 
J  how  n^iany  times  5  in  15?  3  times;  set  down  3. 
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Proof  in  words,   Twenty-four  pounds  seventeen  shil- 
lings and  four  pence  three  farthings. 

LEglS^S.  t 


i  •* 


When  I  hire  a  man  at  jf  ^ '^7  1 1  -  1  a  day,  what  sum  wiH 
his  hire  amount  to  in      ^  J    *  JL  6 

6  days.  - — %  y'  jAm^^  ^ 

'.     £2^^7«^T    2."-  •      •/ 
'  4     Farthings.  '     '  f    .^'  • 

Six  times  1  is  6—6  fertfaings  make  1  peliny*^2  faiftings; 
set  down  2  and  carry  l-faftie  pence.  '     .    .  />    *- 

"      \    Pehce.  ik'        /   .'-^^^  :    ^./ 
Six  tijpes  J  I*  are  66,  anyone  I  carried  are  6t— 467^eiic}p 


i 


are  5  spRling^  andl^  pencd ;  ^|B^  down  7  an^.cart^  5  to^ilie^ 

8hilli4gs.        *\    .  ^t  *         V^      *; 

a;     ^^  6aa%..\;  '.  4         _  r-    ^ 

Six  times  7  ajq  4^  and  5  J  .^^i^rried  .dre  47t-4v  shiBjjij^^^ 
make  2  pounds^/lbillings;^et}^mi  7  and '^^ry  2  titfUTAT 
pdtind3.      '        '        .  ,  -     -       -        *      -;V  ^.At     '  .^ 

Answ^p^;Wdrd^  ff tS^  poui^  %^ven  shilUn^s  ^    «^| 
pence  Ijalf-peDfiy.         ,     *^^  ^^t^   :''•**•*   "^        -^  .   ^j 


Six  in  2  I  cannot— carry  the  2  to  t^^  shijyiiggs.  ^ 

Two  pounds  I  carried  make  4ft  shill^gs,  ajid  7  are  47—6       | 
in  47 — 1  times,  and  A^ov^r J  catr^-  ta  Uie^ence.    ^ 


••'•i. 


Five*  sbilliogs*  over  I  carri/ed  make  60  pe^ce,  and  7  make 
'  -.   67 ; .  how  ftijtny  times  6  ih  .67  ?-^l  1  times  ana  1  over  I  carrv  ^^^ 
Jo  the  farthings  i  get  doWriii.  ••  »  ^^^ 

'  **'.,  -.     '^   Farthings.        •      -^.       >/    V 

One  penny  over  V  carried,  n^akes  4  farthings,  am^  ar«r  v%^ 
6 ;  how  many  times  6  in  6  ?— once ;  set  do.wn  J .  (^       ^ 


«ti 


—  f-  ^ >* 
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LESsoj^re. 

\  Bought  7  yards  of  broacMoth  at  £  2    7     8     1a  yard, 
iSv^hat  is' tlie  amount  ?   -      <i  ^^  7 

-^4        r  .  '        - 


";«   £16  13     9     3 
'-^ t  •  $^n ^4eVf^^^^.^\iap^ii^^^  penny  3  farthings ; 


^Sijr^^56  ^tiA^Xiij^^^  ^akes  57 — 57 


4 


cany 


ii^'.ai:eS3i^^<*ake 
l3r"Wia*.^arfct.:3..id  the 

cMltiealtre  itj  ifi];\ddwn  16. 

pounds  thirteen  sxpUixigs  and 

...    •  ;*•-    •    •  *,       .  >  '**  '* 

-  .        f  •  '■     *  ^  .    •  * 
'  i.t:^oit  -6.    •         .  *■  ." 

tiaii8'k''f .  1A 1 6  lA-twice, 
^Ito^ the*  sUUingp.;-  :/• '  •  * 

ppinidi^^ihake.^O  shillings, 

!v7  times,  and  4 


*^«  *•■ 


jea^ftd  niiBtke§'4  fart^iiif^  ancT  3  are 


»*^"k' 
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Proof  in  words,  Two  pounds  seven  shillings  and  eight 

pence,  farthing.  i 

LESS(^  7.  (  , 

If  1  load  of  sole  leather/:oat    £  80  14     6    2  .» 

what  will  8  loads  cost  .!*      -      .  8  '' 

..■  ^ 

Answer,        £645  16.  i*"   0  jr* 

•     Farthings.  *    . 

Eight  times  2  are  16^16  farthUigs,  qiptke  %  pence;  sel*  ^ 
down  0,  and  carry  4  ^^e  pence. 

y^   Pence.  -:  /^     •    '  -   /;        •    ,jj^-  ' 
Eight  times'  ^  arip/48,  and  4  that  I  carrieialfe  52^^ '  > 
pence   make  4  shilKngs  and  4  pence;   sbt  dot¥n  the '4^ ^ » 
pence,  and  carry  the  4  shillitigs  .to  thfe  dlullings.  '    .   « 

Eight  Jimes  4  are  32,.  and  4  I  carniea  are  i|6-^  ai*a^o|r-.  ^^ 
ry  3— «  titoes  1  id^,  and  3  are  11 ;  thejialf j5f  11  if  6  ftj  V 
1  over;  set  the  I  on  the  l^ft  of  9^  andcf^nflPD  5  tc^Mib  .  1 

pounds.     ;  ^   "/      '-    ^i-     '^^   '     i%H 

Eight  tiqies  ;0  is  0,'  and  5  I  cartiedfared  ^,(|pt'dbW]^  o 
and  carr^  nbthing.  \ '    *      .  •  ^jt*     -    ^   '  *       />   * 

Eigh^'iim'es  8  aire.64^  '6etdowqjN64    ^^^^  f^        i  "  ^"^^v"* 
,  ^  An&v^e>  in'  wordsj  Sir  Biinired  ^^/S^jgtj^m^  P^Wfis    , 
pixleleii  shillings  an^  fbiip  jpence.*   \%  *^      ^*  •  *   *  j,    ^  >  ^  -^ 

PrOOP*  OF  i!^seON/sEv4Nt^    ^  -   ♦%'  J? 

8)645  •16/^  4     e  .       ^\*       *       ,         • 

.   How  mahy tipaes  8  qan  IJiave  iii.64  ?  ^  times ;  se^own  .  • 

;  8  urtdiBr  the  4  •      •   '  'J  '    -^  * 

Ho^  ^ahy.  times  8  in  5  ?  0  time^ ;  eet  domi  0*  under  ^1%^ 

. ;  5y  and  carry  the  5  to  the  shillings.  /     ^   '  *         .  W 

'  '*.     •;     ./    ;    "         ^  SfuUings.        •     '       •  ••  /   .  . 

.;f!ive  pounds  I  carried,  make  100  shillings,  an(i^  1 6^  mpke 

116 ;  how  many  times  8.in  116  ?  Place  1 16  in  a  mem(ha^<p' 

dum  on  some  part  of  your  slate,  and  say,  8  in  11— onc^f  > 


■jh^k^i 
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set  down  1,  then  3  over  place  by  6,  will  make  36—8  in  36 
•F— 4  times,  and  4  over  to  carry  to  the  pence ;  thus  you  find 
*    14  times  8  in  116,  and  4  over. 

Four  shillings  I  carried,  make  48  pence,  and  4  make 
.52;  how  many  times  8  in  52?  6  times  and  4  over;  set 
dc0ivn  6  and  carry  4  to  the  farthings. 
•     *      •  '  ^  Farthings. 

Four  pence  I  carried,  make  16  farthings-*-^  in  16—- 
••      twice ;  set  down  2^.  $1 

i  •  *  I    Proof  in  words,  Eighty  pounds,  fourteen  ^hillingSi  and 
*  six  pence,  half-penny. 


•  • 


••«• 


^  LESSOJfS. 

>',  J    ,  Wha*  will  d  days'  masoning  cost  at  JS  0  10    4    2 

^     ^--'       ^9\  '    Answer,         JE4  13    4    2 

^\      '  J/     ^*       *  Farthings. 

jj^   Nine  times  2  are«  18:^1 8  farthings  make  4  pence  2  far* 
.  Ihio^ ;  set  down  2yfttid  carry  4  to  the  pence. 

i'^  Pmce. 

1^       Nine  t^e8'4  are36tand  4  I  carried  are  40 — ^^40  pence 
are  3  ftSUings  ahd^  pendb ;  set  down  4  and  carry  3  to  the 

'  SkiSings. . 

Nine  times  10  are  90,  and  3  I  Carry  are  93 — 93  shillings 
moke  4  pounds,  1  ^4  shilling3 ;  set  down  13  in  the  place  of 
p^  <  ^     sUpuigs,  and  4  in  the  place  of  pounds. 

^  4     Answer  in  words.  Four  pounds  thirteen  shillings  and 
l^imr  pence  half-penny. 
*lr  Proof  op  lesson  eighth. 

9)4  13    4    2 
10    4    2 

Hj^re  I  cannot  have  9  in  4,  hut  I  say,  4  pounds  make  80 

,  and  13  make  93 :  then  I  say,  how  many  times  9 


♦ 
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in  95?  10  times,  and  3  over;  set  down  10  in  the  place  of 
shillings,  and  carry  3  to  the  pence. 

Pence. 
Three  shillings  I  carried,  mak<^  36  pence,  and  4  make  40 
-—how  man  J  times  9  in  40  ?  4  times  and  4  over ;  set  4  in 
the  place  of  pence,  and  carry  4  to  the  farthings. 

Farthings. 
Four  pence  I  carried,  make  1 6  farthings,  and  2  are  1 8— 
how  many  times  9  in  18  ?  twice ;  set  down  2,  in  the  place 
of  farthings. 

KEY  TO  CJRDJ^o.  18. 

LESSOJV  9. 
When  wheat  is  sold  at£0  1442a  bushel,  what 
must  I  pay  for  10  bushels? 
£  0  14     4     2  Farthings. 

10  '        r  Ten  times  2  are   20 — ^20  farthings 

make  5  pence ;  set  down  0|pid  carrj^  5 

£  7     3     9    0         to  the  pence. 

Pence. 

•p 

Ten  times  4  are  40,  and  5  I  carriM  are  45 — 45  pence 

are  3  shillings  and  9  pence ;  set  down  9,  and  carry  3  to 

the  shillings. 

ShilUnss.  r 

Ten  times  4  are  40,  and  3  I  carried  are  43 ;  set  down  3 
and  carry  4 — 10  times  1  is  10  and  4  are  14 — the  half  of  14 
is  7— carry  7  to  the  pounds. 

Pounds. 

Ten  times  0  is  0,  but  7  I  carried  make  7 ;  set  down  7. 

Answer  in  words,    Seven  pounds  three   shillings  and 

nine  pence.  »i| 

Proof  of  lesson  9.  t" 

10)7     3     9    0  Ten  in  7  I  cannot,  but  7  pounds 

14     4     2         will  make  140  shillings,  and  3  wil|^ 

make  143 — how  many  times  10  in   143.'^  14  times,  and  3 

over;  set  down  14,  and  tarry  3  to  the  pence. 
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Pence. 
Three  shillings  over  that  I  carried,  make  36  pence,  and 
9  are  45 — ^how  many  times  10  in  45  ?  4  times ;  set  down  4, 
and  5  over  I  carry  to  the  farthings. 

Farthings. 
Five  pence  I  carried  make  20  farthings — how  many 
times  10  in  20  ?  twice ;  set  down  2. 

LESSOJ>r  10. 
If  the  cost  of  clearing  1  acre  of  land,  amount  to 
£6  17     i    3  what^ill  11  acres  cost? 

11      *  Farthings. 

— — — —  Eleven  times  3  are  33 — 33  farthings 

<£  75  10     5     1         are  8  pence  1  farthing ;  set  down  1  and 

carry  8  to  the  pence. 
Pence. 
^  Elfeven  times  3  are  33,  and  8  I  carried  are  41 — 41  pence 
m^e  3  sHlp^gs  and  5  pence ;  set  down  5  and  carry  3  to 
the  shillings. 
^  Shillings. 

Eleven  times  7  are^77,  and  3  I  carried  are  80 — set  down 
0  and  carry  8 — 1 1  times  1  is  1 1,  and  8  are  19 ;  the  half  of 
19  is  9  and  1  over ;  set  1  on  the  left  side  of  0,  and  carry  9 
to  the  pounds. 

Pomds. 
Eleven  times  6  are  66,  and  9  that  I  carried  afe  75 ;  set 
down  75. 

Answer  in  words.  Seventy-five  pounds,  ten  shillings,  and 
five  |>ence,  one  farthing. 

Proof  of  lesson  1 0. 
#41)75  10     5i    1  Pounds. 

^    £6  17     3     3         How  many  times  11  in  75?  6  times 
9  over ;  set  down  6,  and  carry  9  to  the  shillings :   now 
unds  must  be  reduced  into  shillings,  and  added  to  the 
gs. 


i24  COMPOUND  MULTIPUCATION. 

KEY  TO  CARD  JVb.  18. 

Shillings. 
Twenty  Bhillings  make  I  pound,  and  9  pounds  make  1 80 
shillings — This  you  may  know  by  multiplying  20  by  9  on 

3ome  part  of  your  slate,  thus,         20 

9 

180 
then  add  the  10  shiUings,  which  will  make  190  shillings : 
now  how  many  times  1 1  in  1 90  ?  makct  a  memorandum  on 
some  part  of  your  slate,  and  divide  190  by  11 — ^we  can 
have  17  times  and  3  over;  set  down  17  in  the  place  of 
shillings,  and  carry  3  to  the  pence*  ^ 

Pence. 
Three  shillings  over  that  1  carried,  are  36  pence,  and  5 
are  41 — ^how  many  times  11  in  41 — 3  times  and  8  over — 
set  down  3  and  carry  8  to  the  farthings. 

Farthings.  . 

Eight  pence  over  I  carried  make  32  farthings,  and  1  makes 
33 — how  many  times  H  in  33  ? — 3  times ;   set  down  3. 

LESSOJ>r  11. 
When  geese  are  sold  at  £116    42a  dozen,  what 

must  1  give  for  12  doz.  ?  12 

^■■^^^■■^^■^^■^^^^^^^^ 

Answer,  £21  16    6    0  ' 

Farthings. 
Twelve  times  2  are  24 — ^24  farthings  make  6  pence ;  set 
down  0  and  carry  6  to  the  pence. 

Pence. 
Twelve  times  4  are  48,  and  6  I  carried  are  54^ — 54  pence 
are  4^.  6d. ;  set  down  6  pence,  and  carry  4^.  to  the  shillings. 

Shillings.  , 

Twelve  times  6  are  72,  and  4  I  carried  are  76 — 6  and 
carry  7 — 12  times  1  are  12,  and  7  are  19 — the  half  of  19 
is  9,  and  1  over ;  set  down  1  on  the  left  side  of  6,  and  carry 
9  to  the  pounds. 
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Pounds. 

Twelve  times  1  is  12,  and  9  are  21 ;  set  down  2I4 

Answer  in  words,  Twaity-one  pounds  sixteen  shillings* 

and  six  pence. 

Proof  of  lbsson  11. 

12)21   16    6    0        How  many  times  12  in  21  ?— once^ 

1  16    4    2    and  9  over:  set  down  1  and  carry  9  to 

the  shillings. 

'    Shillings. 

Nine  pouilds  over  I  carried,  make  180  shillings,  and  16' 

are  1 96.     How  many  times  1 2  in  1 96  ?-  16  times  and  4  over ; 

set  down  16  and  carry  4  to  the  pence*  • 

Pence. 
Four  shillings  over  I  carried  makd  48  pence,  and  6  ai^. 

54 — ^how  many  times  12  in  54—4  times  and  6  over;  set 

ilown  4  and  carry  6  to  the  farthings. 

Farthings. 

Six  pencPbver  I  carried,  make  24  farthings ;  how  many 

tunes  12  in  24  ? — twice — set  down  2. 

LESSOJy  12. 
When  oil  sells  at  £  14  16    8    2  a  barrel,  what 

must  I  pay  for  13  barrels  ?  12 

The  price  of  12  barrels,    £  178    0    6    0 
The  price  of  1  barrel  added,      14  16     8    2 

The  amount  of  13  barrels,    £192  17     2    2 

Directions. 
Multiply  by  12,  and  the  product  will  give  the  price  of  12 
barrfels,  then  add  to  that  product  the  price  of  1  barrel. 

Farthings. 
Twelve  times  2  are  24 — ^24  farthings  make  6  pence;  set 
down  0  and  carry  6  to  the  pence. 

^^  ^|welve  times  8  are  96,  and  6  are  102 — 102  pence  are 

^^«  6d.  set  down  6,  and  carry  8  to  the  shillings. 

22 
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Shillings. 

Twelve  times  6  are  72,  and  8  I  carried  are  80 — 0  and 

carry  8 —  12  times  1  are  12,  and  8  are  20 — the  half  of  20 

is  10— carry  10  to  the  pounds. 

Pounds.  ^ 
Twelve  times  4  are  48,    and  10  I  carried  are  58;  set 

dovm  8  and  carry  5. 

Twelve  times  1  is  12  and  5  are  17 ;  set  down  17,     To 

this  smn,  add  the  price  of  1  barrel. 

AMwer  in  figures,  £192  17     2    2 

Answer  in  words.  One  hundred  and  ninety-two  pounds 

seventeen  shillings  and  two  pence  half-penny. 

Proof  of  lesson  12. 

Subtract  the  price  of  one  barrel,  from  £  192  17     2     2, 

and  divide  the  remainder  by  12. 

£192  17     2     2 

14  16     8     2  Subtracted. 


^ 


£178    0     6     0   to  be  divided  by  12. 

12)178    0     6    0 

14  16     8     2  Pomds. 

How  many  times  12  in  17.^  once  and  5  over — 12  in 

58  ?— 4  times,  and  10  over — carry  10  to*  the  shillings. 

Shillings. 

Ten  pounds  over  1  carried,  make  200  shillings ;  how 

many  times  12  in  200? — 16  times,  and  8  over;  set  down 

16,  and  carry  8  to  the  pence. 

Pence. 
Eight  shillings  over  I  carried,  make  96  pence,  and  6  are 

102 — ^liow  many  times  12  in  102? — 8  times  and  6  over; 

set  down  8,  and  carry  6  to  the  farthings. 

Farthings. 

Six  pence  over  I  carried,  make  24  farthings — ^how  many 
times  12  in  24  ?  twice ;  set  down  2, 

Proof,  £  14  16     8     2. 

LESSOJV  13. 
What  will  14  Oxen  cost  at  the  rate  of  £  17  6  8  an  ox  ? 
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Multiply  this  given  sum  by  2  and  that  product  by  7. 

JE17     6     8  £34  13     4 

2  7 


JE  34  13    4  £  242  13    4  Answer, 

Pence. 

Twice  8  are  16—16  pence  make  1^.  4(/.;  set  down  4,  and 

carry  1  to  the  shillings. 

Shillings. 

Twice  6  are  12,  and  1  1  carried  makes  13 ;  set  down  13. 

Pounds. 
Twice  17  are  34;  set  down  34. 

Thus  we  have  the  price  of  2  oxen ;  and  as  7  times  2  are 
14 ;  so  7  times  the  price  of  2  oxen,  will  give  the  price  of  14. 
Multiply  £  34  13     4,  the  price  of  2,  by  7. 

7  Pence. 

' Seven  times  4  are  28—28  pence 

£^2  13    4    are  2s.  4rf. ;  set  down  4  and  carry 

2  to  the  shillings.^ 

Shillings. 

Seven  times  3  are  21 — and  2  I  carried  are  23 — 3  and 

carry  2 — 1  times  1  is  7,  and  2  are  9 — the  half  of  9  is  4 

and  1  over ;  set  down  1  on  the  left  side  of  3,  and  carry  4 

to  the  pounds. 

Pounds. 

Seven  times  4  are  28,  and  4  I  carried  are  32 :  set  down 
2  and  carry  3.  Seven  times  3  are  21,  and  3  I  carried  are 
24  ;  set  down  24. 

Answer  in  figures,  £242   13    4.    In  words.  Two  hundred 
and  forty-two  pounds  thirteen  shillings  and  four  pence. 

Proof  op  lesson  13. 
Divide  £242    13    4,  the  price  of  the  oxen,  by  7,  and 
^«that  quotient  by  2.    The  last  quotient  will  be  the  proofs 
7)242  13     4  2)34  12     4 

^  34  13     4  17     6     8 


^t 


i  4*i.* 
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First  division. 

How  many  times  7  in  24  ?  3  times  and  3  over— 7  in  32  ?— 

4  times,  and  4  over  I  carry  to  the  shilllings. 

SfutUngs. 

Four  pounds  over  I  carried  make  80*.  and  1 3^.  make  93 — 

how  many  times  7  in  93  ? — 1 3  times,  and  2  over — carry  2 

to  the  pence* 

Pence. 

Two  shillings  over  I  carried,  make  24  pence,  and  4  are 

^8—7  in  28  ?— 4  times. 

Second  division. 

How  many  times  2  in  34  ? — 17  times. 

l^hiUings. 

How  many  times  2  in  13  ? — 6  times  and  1  over  J  carry 

to  the  pence* 

Pence. 

One  shilling  over  I  carried,  is  12  pence,  and  4  are  16 — 2 
in  16?— ^6  times, 

LESSOR  14, 

Multiply  £461    17     4  by  15. 

Multiply  this  given  sura  by  5,  and  that  product  by  3,  the 
last  product  will  be  the  ansiyer- 

As  5  times  1  is  5,  and  3  times  5  are  1 5 ;  so  any  number^ 
multiplied  by  5  and  by  3,  will  produce  a  product  15  times 
greater  than  such  number. 

EXAMPLE. 
£461  17    4  £2309    6    8 

6  3 


£2309     6    8  £6928    0    0 

Pence. 

Five  times  4  are  20 — 20  pence  are  1^.  Sd.;  §et  down  8, 
and  carry  1  to  the  shillings. 

Shillings. 

Five  times  7  a^re  35,  and  one  I  carried  makes  36*— 6  and 
carry  3—5  times  1  is  5,  and  3  are  8 — the  half  of  8  is  4— 
c*arry  4  to  the  pounds. 


^       V 


COMPOUND  MULTIPUCATION.  12» 

KEY  TO  CARD  No.  la 

Pounds. 
Tivc  times  1  is  5,  and  4  I  carried  are  9 — set  down  9—5 
times  6  are  30 — 0  and  carry  3 — 5  times  4  are  20,  and  3 

are  23. 

Second  Multiplication. 

Three  times  8  are  24^-24  pence  make  2#. ;  set  down  0 
and  carry  2  to  the  shillings. 

ShdUings. 
Three  times  6  are  1 8,  and  2  are  20 ;  set  down  0  and 
carry  1  to  the  pounds,  because  ^Os.  make  1  pound. 

Pounds. 
Three  times  9  are  27  and  one  I  carried  makes  28—8 
and  carry  2 — 3  times  0  is  0,  but  2  is  2 ;  set  down  2 — 3 
times  3  are  9 — 9  and  carry  nothing — 3  times  2  are  6. 

Answer  in  words,  Six  thousand  nine  hundred  and  twenty- 
eight  pounds, 

LESSOJf  15. 

What  sum  Will  be  produced  by  multiplying  £0  18  9  by  16  ? 

Directions. 
Multiply  1 8^.  9d.  by  4,  and  that  pro- 
duct by  4,  the  last  product  will  be  the 

answer. 

£  15  0 

Pence. 

Four  times  9  are  36 — 36  pence  are  3  shillings;  set  down 

0  and  carry  3  to  the  shillings. 

Shillings. 

Four  times  8  are  32,  and  3  I  carried  are  35 — 5  and  carry 

3—4  times  1  are  4,  and  3  are  7 — ^the  half  of  7  is  3,  and  1 

over ;  set  1  by  the  5,  and  carry  3  to  the  pounds. 

Pounds. 

Four  times  0  is  0,  but  3  I  carried  make  3.     Thus  for  the 

first  product  we  have  £  3  1 5. 

Second  Multiplying. 

Four  times  1 5  are  60-^—60  shillings  make  3  pounds ;  set 

doim  0  and  carry  3  to  the  pounds. 


3  15  0 
4 


';;-^*^ 
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Pounds. 
Four  times  3  are  12,  and  3 1  carried  are  15;  set  down  15. 
Answer  in  words,  Fifteen  pounds. 

LESSON  16. 

If  1  pound  of  Indigo  cost  £  0  19  6,  what  cost  17  pounds  ? 

Multiply  by  4  and  by  4,  you  will  then  have  the  price  of 

1 6  pounds — add  the  price  of  1  pound,  which  will  give  the 

answer. 

£0  19    6  Price  of  1  lb.  or  Multiplicand. 
4  First  Multiplier. 

3  J8    0  First  Product— price  of  4  lb. 
4        Second  Multiplier. 


15  12        Second  Product — ^price  of  16  lb.* 
19     6  Price  of  lib.  added. 


£16  11     6  Price  of  17  lb. 

Pence. 
Four  times  6  are  24 — 24  pence  make  2  shillings ;  set 
down  0  and  carry  2  to  the  shillings. 

Shillings. 
Four  times  9  are  36  and  2  I  carried  are  38 — 8  and  carry 
3—4  times  1  are  4  and  3  are  7 — the  half  of  7  is  3  and  1 
over ;  set  1  by  8  and  carry  3  to  the  pounds. 

Pounds. 
Four  times  0  is  nothing,  but  3  I  carried  are  3 ;  set  3 
in  the  pounds. 

Second  Multiplying. 
ShilUr^s. 
Four  times  8  are  32 — 2  and  carry  3—4  times  1  is  4,  and 
3  are  7 — the  half  of  7  is  3  and  1  over ;  set  1  by  the  2,  and 
carry  3  to  the  pounds. 

Pounds. 
Fouj?  times  3  are  12,  and  3 1  carried  are  15 ;  set  down  15. 


2     0     3 
5 
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We  have  for  a  product,  £  15  12    0 

Add  to  this  the  price  of  1  ib.  viz.       19    6 

Answer,  £  16  11     6 

KEY  TO  CARD  M.  19^ 

LESSOJ>m. 
If  a  jard  of  linen  cost  5s.  9d.  what  cost  35  yards  ? 
Multiply  by  7,  and  the  product  thence  arising  by  5 ;  the 
last  product  will  be  the  answer. 

£0    5     9       Begin  with  the  Pence. — 7  times  9  are  63 — 
7    63  pence  are  5*.  3d* — set  down  3  and  carry  5 
to  the  shillings. 

Shillings. 
Seven  times  5  are  35,  and  5  I  carried  are 

»40 — 40^.  make  2  pounds ;  set  down  0  in  the 
place  of  shillings,  and  2  in  the  pounds. 
This  operation  gives  a  product  of  £  2  0  3,  which  is  7 
times  greater  than  the  given  sum,  and  it  must  be  multiplied 
by  5 ;  then  it  will  be  5  times  7  times  greater,  or  35  times 

greater. 

Pence. 

Five  times  3  are  15 — 15  pence  make  1*.  3rf. — set  down  3 
and  carry  1  to  the  shillings. 

ShiUir^s. 

Five  times  0  is  0,  but  one  I  carried  makes  1 ;  set  down  1 
— then  say,  5  times  2  are  10,  and  set  down  10  in  the  pounds. 

Answer  in  words,  Ten  pounds  one  shilling  and  three 
pence. 

LESSOjy  18. 

When  apples  are  sold  at  Id.  Iq.  what  will  700  cost? 

Multiplying  by  10  and  that  product  by  10  will  make  the 
l^nce  of  100;  then  the  price  of  100  multiplied  by  7,  will 
^ve  the  answer. 


£  10     1     3 


.'? 


^ 

sW 
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£001] 

10 


10     2 
10 

10     5     0 
7 


KEY  TO  Cj^RD  JVb.  19. 

Farthings. 
Ten  times  1  is  10^-10  farthings  make  2 
pence  2  farthings ;  set  down  2  and  carry  2 
to  the  pence. 

Pence. 
Ten  times  1  is  10,  and  2  I  carried  make 
12 — 12  pence  make  1  shillmg;  set  down  0 
in  the  place  of  pence,  and  1  in  the  place  of 
£3  12  11  1  shillings.  Thus,  1^.  Orf.  ^.'va  the  product 
of  \d.  ly.  multiplied  by  10 :  now  multiply  this  sum  by  10 — 
the  product  will  be  the  price  of  100. 

Farthings. 
Ten  times  2  are  20 — 20  farthings  make  5  pence ;  set 
down  0  in  the  place  of  farthings,  and  carry  5  to  the  pence. 

Pence. 
Ten  times  0  is  0,  but  5  I  carried  make  5 ;  set  down  5. 

Shillings. 
Ten  times  1  is  10;  set  down  10. 

Now  we  have  a  product  of  10^.  5d.  ttie  price  of  100— 
Multiply  this  by  7. 

Pence. 
Seven  times  5  are  35 — 35  pence  make  2^.  lie?.;  set 
down  11,  and  carry  2  to  the  shillings. 

Shillings. 
Seven  times  10  are  70^  and  2 1  carried  are  72 — ^72*.  make 
3  pounds  12  shillings;  set  12  in  the  place  of  shillings,  and 
3  in  the  pounds. 

By  this  calculation  we  find,  that  700  apples,  at  \d.  Iq. 
each,  amount  to  £  3  12  11.  ■  ,■■ 

Answer  in  words.  Three  pounds  twelve  shillings  and 
eleven  pence. 

LESSON  19. 
If  1  pair  of  gloves  cost  £  0  3  7,  what  will  57  pair  cost? 
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£0 

3 

7 
7 

1 

5 

1 

8 

1» 

0 
3 

8 

7 

£10 

4 

3 

Multiply  by  7  and  by  8,  then  add  to  the 
last  product^  3^.  Id.  the  price  of  one  pair. 

Pence. 
Seven  times  7  are  49—^9  pence  make  is* 
Id ;  set  down  1  and  carry  4  to  the  shillings. 

Shillings. 
S^ven  times  3  are  21,  and  4  I  carried  make 
25 — 25s.  are  1  pound  5  shillings ;  set  down  5 
in  the  place  of  shillings,  and  1  in  the  pounds^ 

I'hus  we  see  that  7  pair  amount  to  £1  5  1,  and  as  8 
times  7  are  56,  so  8  times  this  sum  will  give  the  price  of 
56  pair. 

SE9OND   MuLTffLICATIOly. 

Eight  times  1  is  8 ;  set  8  in  the  pence. 

Eight  times  5  are  40^40^.  make  2  pounds ;  set  0  in  the 
place  of  shillings,  and  carry  2. 

Eight  times  1  is  8,  and  2  I  carry  make  lO ;  set  10  in  the 
pounds. 

This  operation  produces  k  product  of  £  10  0  8,  the 
price  of  56  pair — add  the  price  of  one  pair,  viz  t  3s.  Id. 
you  will  have  the  price  of  57  pair. 

Answer  in  words,  Ten  pounds  fouf  shillings  and  thre^ 
pence. 

LESSON  20. 
When  stockings  are  sold  at  £  0  7  9  a  pair,  what  will 
68  pair  come  to  ? 
£0    7     9 

6  Multiply  by  6  and  by  U,  this  will  give! 

"  ■  the  price  of  66  pair. 

2    6    6 
11 


i^^m 


^  25  1 1     6  Price  of  66  pair. 
■  23 


«>' 
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Now  multiply  7^.  9dl  the  price  of  one  pair,  by  2 ;  the 
product  will^be  the  price  of  2  pair— ^d  this  price  to  that 
of  66  pair,  you  will  have  the  answer. 

Price  of  one  pair,  £  0    7     9 

Multiplier,  2 


of  two  pair,  £0  15    6 

Price  of  66  pair,  25  II     6 

Price  of  68  pair,  £  26    7    0  And. 

Pence. 
Six  times  9  are  54 — 54  pence  make  45.  6 J. ;  set  down  6 
and  carry  4  to  the  shillings. 

SkUUngs. 
Six  times  7  are  42,  and  4  I  carried  are  46-^6  shillings 
are  2  pounds  6  shillings ;  set  down  6  in  the  shillings  and 

2  in  the  pounds- 
Here  we  find  a  product  of  £  2  6  6  the  price  of  6  pair; 

Multiply  this  sum  by  11 — ^the  product  will  be  the  price  of 
1 1  tidies  6  pair,  that  is,  66  pair. 

Pence. 
Eleven  times  6  are  66 — 66  pence  are  5s.  6d. ;  set  down 
6,  and  carry  5  to  the  shillings. 

Shillings. 
Eleven  times  6  are  66,  and  5  I  carried  make  71 — ^71 
shillings  are  3  pounds  11  shillings ;  set  down  11  and  carry 

3  to  the  pounds. 

Pounds. 

Eleven  times  2  are  22,  and  3  I  carried  are  25. 
Thus  we  have  a  product  of  £  25  11  6,  for  the  price  of 
66  pair— Add  the  price  of  2  pair,  you  will  have  the  Answer* 

One  Pair,  7^.  9c/. 

Multiplied  by  2 

Makes  15.9.  6cf. 
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Pence. 
Twice  9  are  18-^1 8  pence  make  1^.  6c?.;  set  doi^  6  ia 
the  pence,  and  carry  I. 

ShiKngs. 
Twice  7  are  14,  and  one  I  carried  makes  15. 
Here  we  find  the  price  of  2  pair  to  be      £  0  15    6 
and  there  the  price  of  66  pair  was,  25  1 1     6 

Added,  ■    » 

Make,  £26    7    0 

Answer  in  words,  Xwent j-six  poonds,  seven  shillings. 

LESSOJ>r  21. 
What  sum  must  be  paid  for  1 155  pounds  of  bee(  at 
id.  2q.  a  pound  ? 

1.  Multiply  by  10  and  by  10  to  find  the  price  of  100 
pounds. 

2.  Multiply  that  product  by  II,  which  operation  will 
;iTe  the  price  of  1 100  pounds. 

3.  Multiply  4c{.  2q.  by  1 1  and  by  5  to  find  the  price  of 
I  pounds. 

4.  Add  the  price  of  55  pounds  to  the  price  of  1 100,  and 
you  will  have  the  answer. 

A  £  0    0    4    2    The  price  of  1  pound. 

10    Multiplied  by  10. 

B  3    9    0    The  price  of  10  pounds. 

10  Multiplied  by  10. 

C      117    6  The  price  of  100  pounds. 

11  Multiplied  by  II. 

D  20  12    6         The  price  of  1100  poonds. 


give 


55 
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£m    s.   cL   q* 
A  a     0    0    4    2    The  price  of  1  pound. 

11     Multiplied  bj  11. 

E  4     19    The  price  of  1 1  pounds, 

5    Multiplied  bj  5. 

F      1    0  7  2  The  price  of  55  pounds. 

Dd  20  12  6  0  The  price  of  1100  pounds. 
— •                         Added  to  55  pounds. 

G    21  13  1  2  The  price  of  1155  pounds. 

Farthdngs,  opposUe  A. 
Ten  times  2  are  20 — ^20  farthings  make  5  pence ;  set 
down  0  and  cany  5  to  the  pence. 

Ten  times  4  are  40,  and  5  I  carry  make  45 — 45  pence 
make  3s.  9d. ;  set  down  3Sf  9d.  which  is  the  price  of  10 
pounds.  Now  multiply  the  price  of  10  pounds  by  10,  the 
product  will  be  the  priqe  of  100  pounds. 

Pence,  opposite  B. 

Ten  time^  9  are  90 — ^90  pence  make  7*,  Gd, ;  set  4own  6 

and  carry  7. 

SkUUngs. 

Ten  times  3  are  30,  and  7  are  37—37^.  make  1  pound  17 

shillings;  set  down  £l  17.     This  product  is  the  price  of 

100 — Multiply  H  by  11  and  you  will  have  the  price  of  11 

hundred. 

Pence,  opposite  C. 

]Eleven  tiaies  6  are  66-^66  pence  are  5^.  6(1 ;  set  down 
6  and  carry  5  to  the  shillings. 

Shillings. 

Eleven  timps  7  are  77,  and  5  I  carried  are  82—2  and 
carry  8—1 1  times  1  is  1 1,  and  8  are  19 — ^the  half  of  19  is  9 
and  1  over ;  set  the  1  in  tens'  place  of  shillings,  and  carry 
9  to  the  pounds. 
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Pounds. 

Eleven  times  1  is  1  ] ,  and  9  I  carried  make  20 — set  20  in 

the  place  of  pounds. 

Thus  we  have  £  20  12  6  for  the  price  of  1100  pounds. 

Now  multiply  the  price  of  one  pound  by  11  and  by  5,  to 

find  the  price  of  55  pounds — add  this  price  to  that  of  1100 

pounds,  and  you  will  have  the  answer. 

Farthings^  opposite  A  a. 

Eleven  times  2  are  22 — ^22  farthings  make  5c/.  2q. ;  set 

down  2  and  carry  5. 

Pence, 

Eleven  times  4  are  44,  and  5 1  carried  are  49 — 49</.  make 

4^.  1  J. ;  set  down  1  in  the  pence  and  4  in  the  shillings. 

Farthings^  opposite  E. 

Five  times  2  are  10 — 10  farthings  make  2  pence  2  fiu*- 

things ;  set  down  2  and  carry  2  to  the  pence. 

Pence. 

Five  times  1  is  5  and  2  I  carried  are  7 — set  down  7  in 

the  pence. 

Shillings. 

Five  times  4  are  20 — ^20^.  make  1  pound ;  set  down  0  in 

the  shillings,  and  1  in  the  place  of  pounds.      This  makes 

£  1  0  J  2  for  the  price  of  55  pounds. 

£  1     0    7     2  Price  of  55  pounds,  added 

To  20  12    6    0  the  price  of  1100  pounds^ 

Makes  £  21  13     1     2  the  Answer  for  1155  lb. 
Answer  in  words,  Twenty-one  pounds  thirteen  shillings 
and  one  penny  half-penny. 

When  an  Integer^  that  is,  a  whole  number^  costs  so  much 
a  pound,  what  will  a  hundred  weight  cost  ? 

RULE. 
jjy       Multiply  the  price  of  one  Integer  by  7  and  by  8,  and  the 
second  product  by  2 :  the  third  product  will  be  the  price 
i^fllJJ. 
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Note  l8t— -A  hundred  weight  Avoirdupois  contains  112 
pounds ;  consequently  any  number  being  multiplied  by  7^ 
and  that  product  by  8,  will  make  a  product  56  times  the 
first  number ;  and  this  second  pr6duct  multiplied  by  2,  will 
make  a  product  112  times  greater  than  the  first  number. 

1x7=7k8==56  and  56x2^112. 

Read  thus,  I  multiplied  by  7  equals  7,  multiplied  by  8 
equals  56 ;  and  56  multiplied  by  2  equals  112* 

Note  2nd.*-^It  will  maike  no  difference  to  multiply  by  8 
first,  then  by  7. 

LESSOJ>r  22. 
EXAMPLE. 
If  1  pound  of  indigo  cost  £  0  17  5  what  will  112  pounds 
cost,  that  is,  what  will  one  hundred  weight  .^voiWt^if  cost  ? 
£0  17     5  Price  of  1  pound.  Pence. 

o 

Eight  times  5  are  40 

-w-40  pence  make   3*. 

id. ;   set  down  4  and 

carry  3  to  the  shillings. 

Shillings. 

Eight  times  7  are  56» 

£  97  10    8  Price  of  112  pounds,    and  3 1  carried  are  59 — 

9  and  carry  5 — 8  times  1  is  8  and  5  are  13 ;  the  half  of  13 

is  6  and  1  over,  place  1  by  the  3  and  carry  6  to  the  place 

of  pounds. 

This  operation  makes  a  product  of  £  6  19  4.    Multiply 

this  sum  by  7. 

Pence. 

Seven  times  4  are  28-^28  pence  make  2s*  id. ;  set  down 

4  and  carry  2.     ' 

Shillings. 
Seven  times  9  are  63,  and  2  I  carried  are  65 — 5  and  car- 
ry 6-— 7  times  1  is  7,  and  6  are  13 — the  half  of  13  is  6  and 
]  over ;  set  1  by  the  9  and  carry  6  to  the  pounds. 


6  19    4  Price  of  8  pounds. 
7 


48  15     4  Price  of  56  pounds. 
2 


■^■-.. 
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Pounds/ 

Seven  times  6  are  42^  and  6  I  carried  are48 ;  i0t\49  iO 
the  poundsu 

This  makes  a  product  of  £  48  15  4  the  price,  of  56 
pounds— Multiply  this  sum  by  2. 

Pence. 

Twice  4  are  8 ;  set  down  8  and^  carry  nothing— twice  15 
are  30—30^.  make  I  pound  10  shillings;  set  down  ia£up 
shillinga,  and  carry  I  to  the  pounds. 

Twice  8  are  1 6,  and  one  I  carried  makes  17 ;  set  down 
7  and  carry  1— twice  4  are  8  and  1  makes  9 ;  set  down  9. 

Thus  we  have  a  sum  of  £  97  lO  8  for  the  answer.^ 

LESSOJ>r  23. 
When  fish  come  at  £  0  0  5  a  pound,  what  will  a  hunr 
dred  weight  cost  ? 

£0    0    5 
8 

The  price  of  8  pounds, 
The  price  of  56  pounds, 


The  price  of  112  pounds,  £  2    6    8 

Pence. 

Eight  times  5  are  4O-«40  pence  equal  3^.  id. ;  set  4  in 
the  pence,  and  3  in  the  shillings. 

Second  Operation. 

Sevea.  times  4  are  28 — 28  pence  are  2^.  4d.;  set  down 
4  and  carry  2. 

Seven  times  3  are  21  and  2  are  23 ;  set  down  £  1  3. 

Here  we  have  a  sum  of  £  1  3  4  for  the  price  of  56 
pounds,  which  sum  when  multiplied  by  2,  will  give  a  pro«> 
duct  for  the  price  of  1 12  pounds. 


0 

3 

4 
7 

1 

3 

4 
2 
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Pence. 
t    Twice  4  are  8 ;  set  down  8  in  the  pence^ 

SfuUings. 
«    Twice  3  are  6 ;  set  6  in  the  shillings* 

Pounds. 
Twice  1  is  2 ;  set  2  in  the  pounds. 
Answer  in  words,  Two  pounds  six.  shillings  and  eight 
pence. 


END  OF   FART   FOURTH. 
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MULTIPLICATION. 

KEY  TO  CARD  M.  26. 

tnibrm  tiie  leamerd  that  the  number  to  be  miiitiplied  iB 
called  the  MuUipticcmd. 

The  number  we  multiply  by,  MvJHpUer^  and  the  result 
or  3um  total,  the  Product 

Let  them  also  know,  that  the  Multiplicand  and  Multiplieir 
are  called  l^ac/or^;  that  is,  the  upper  and  lower  factor ;  and 
it  makes  no  difference  in  the  Product  which  number  stands 
uppermost ;  only  place  the  smallest  Factor  under  for  the 
case  of  multiplying. 

LESSON  1. 
Multiplicand,  4  6  4  3  2  upper  Factor, 
Multiplier,  5  2  4  lower  Factor, 

Here  give  notice  hoii 


18  57  28    int^rme. 
92864     ..  /^ 
2  3  2  16  0        ^^*^  ^^^ 

I ducts. 


the  figures  must  be  ar^ 
ranged  in  the  several 
intermediate  Products. 
Always  place  the  first 


2  4,3  3  0,3  6  8  Product. 

figure  of  a  product  exactly  under  its  Multiplier. 

Be^n  with  the  4  the  first  figure  on  the  right  of  the  Mul- 

-tiplier. 

Four  times  l2  are  8 ;  3et  8  exactly  under  the  4—4  times 

3  are  12 ;  set  2  on  the  left  side  of  8  and  carry  l'**^  timea 

24 
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4  are  16  and  1  I  carried  is  17 ;  set  down  7  and  carry  1— 
4  times  6  are  24  and  1  I  carried  makes  25 ;  set  down  5  and 
carry  2—4  times  4  are  16  and  2  are  18  ;  set  down  18. 

Second. 

Twice  2  are  4— set  4  under  the  2 — ^Twice  3  are  6 ;  set 
6  mider  the  7-*-Twice  4  are  8  ;  set  8  under  the  5 — ^Twice 
6  are  12 ;  set  2  under  the  8  above  and  carry  1, — Twice  4 
are  8  and  one  I  carried  makes  9 ;  set  9  under  the  1. 

Third. 

Five  times  2  are  10 ;  set  0  under  the  6 — 5  times  3  are 
15  and  1  I  had  to  carry  make  ]6 — set  6  under  the  8  and 
carry  1 — 5  times  4  are  20  and  one  I  carried  makes  21 ;  set 
1  under  the  2  and  carry  2 — 5  times  6  are  30  and  2  I  car- 
ried are  32  j  set  2  under  the  9  and  carry  3 — 5  times  4  are 
20  and  3  I  carried  are  23 ;  set  23  on  the  left  side  of  the 
whole. 

Add  these  3  products  as  in  addition  of  whole  numbers. 

Eight  is  8—4  and  2  are  6 — 6  and  7  are  1 3 ;  3  and  carry 
1 — 1  to  6  makes  7  and  8  are  15  and  5  are  20 — 0  and  carry 
2 — 2  to  I  is  3  and  2  are  5  and  8  are  13 — 3  and  carry  1 — 1 
to  2  makes  3^  and  9  are  12  and  1  is  13 — 3  and  carry  1 — 1 
to  3  makes  4 — 2  make  2. 

Product  in  words,  Twenty-four  million  three  hundred 
and  thirty  thousand  three  hundred  and  sixty-eight. 

Now  let  each  one  become  expert  in  reading  figures 

Let  the  Numeration  Table  hang  in  view. 

LESSOJy  2. 


Multiplicand,  6  12  4  8 
Multiplier,  7  3  2 

122496 
18  3  7  4  4 
428736 


Product4  4,8  3  3,5  3  6 


First. 
Twice  8  are  16 — 6  and  carry 
1 — twice  4  are  8  and  1  is  9 — 
twice   2  are  4 — twice  1  is  2 — 
twice  6  are  1 2. 

Second. 

Three  time»  8  are  24 — 4  and 
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cany  2—3  times  4  are  12  and  2  are  14—4  and  cany  1—3 
times  2  are  6  and  1  is  7 — 3  times  1  are  3 — 3  times  6  are  18. 

Third. 

Seven  tim^  8  are  56—6  and  carry  5—7  times  4  are  28 
and  5  are  33 — 3  and  carry  3—7  times  2  are  14  and  3  are 
17 — 7  and  carry  1 — 1  times  1  is  7  and  1  is  8—7  times  6 
are  42. 

jidd  these  intermediate  Products. 

Total  product  in  words,  Forty-four  million  eight  hmif 
dred  and  thirty-three  thousand  five  hundred  and  thirty-six. 

LESSON  3. 


Maltiplicand,  16  7  3  9 
MaltipUer,   .  2  87 

117  17  3 
13391  2 
33478 

Product,    4,804,093 


First. 
Seven  times  9  are  63 — 3  and 

carry  6—7  times  3  are  21  and  6 

are  27 — 1  and  carry  2 — 1  times 

7   are  49  and  2  are  51^*1  and 

carry  5 — 1  times  6  are  42  and 

5  are  47 — 1  andcany  4— 7  timee 
1  is  7  and  4  are  II. 
Second. 
fjght  times  9  are  72 — 2  and  carry  7—8  times  3  are  24 
and  7  are  31 — 1  and  carry  3 — 8  times  7  are  56  and  3  are 
59 — 9  and  carry  5 — 8  times  6  are  48  and  5  are  53 — 3  and 
carry  5 — 8  times  1  is  8  and  5  are  13. 

Third. 
Twice  9  are  18 — 8  and  carry  1 — ^Twice  3  arc  6  and  1  is 
7 — 7  and  carry  nothing — ^Twice  7  are  14—4  and  carry  1— 
Twice  6  are  12  and  1  b  13 — 3  and  carry  1— Twice  1  is  2 
and  1  is  3. 

^dd  the  intermediate  Products. 
Total  Product  in  words.  Four  million  eight  hundred  and 
four  thousand  and  ninety-three. 
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4567 
6524 

18268 
91  34 
22835 
27402 


^9,7  9  5,10  8 


KEY  TO  CARD  JVb.  20. 
LESSok  4. 

First. 
Four  times  7  are  28-<-p8  and  carry  2-^ 
times  6  are  24  and  2  are  26-^  and  carry 
2—4  times  5  are  20  and  2  are  22 — ^2  aikl 
carry  2—4  times  4  are  16  and  2  are  18. 

Second, 
Twjce  7  are  14— -4  and  carry  1— twice  6 
are  12  and  1  is  13 — 3  and  cany  1 — ^twice 
5  are  10  and  1  is  U— 1  and  carry  I — ^twice 
4  ^ure  8  and  1  is  9. 
Third. 
Five  times  7  are  3b — 5  and  carry  3-— 5  times  6  are  30  and 

3  are  33 — 3  and  carry  3 — 5  times  5  are  25  amd  3  are  28 — 
8  and  carry  2 — 5  times  4  are  20  and  2  are  22« 

Fourth. 
Six  times  7  are  42 — 2  and  carry  4-^^-6  times  6  are  36  and 

4  are  40 — 0  and  carry  4 — 6  times  5  are  30  and  4  are  34 — 
4  and  carry  3— 6  times  4  are  24  and  3  are  27. 

Md  fhe  intertnediate  Products. 
Total  Product  in  words,  Twenty-nine  million  seven  hun- 
dred and  ninety-five  thousand  one  hundred  and  eight 

LESSOJf  5.    See  Card  M.  21. 


Multiplicand, 
Multiplier, 


4  8  7  6 
6  5  4  3 


2  9 


14  6  2  8 

19  5  0  4 

2  4  3  8  0 
2  5  6 


Product,  3  1, 9  0  3, 6  6  8 


First  figure  of  the  Multiplier, 

Three  times  6  are  18 — 8 
and  carry  1 — 3  times  7  are 
21  and  1  is  22 — 2  and  cany 
2 — 3  times  8  are  24  and  2  are 
26—6  and  carry  2^-3  times 
4  are  12  and  2  are  14, 
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Second. 
Four  times  6  are  24— -4  and  carry  2—4  times  7  are  28 
jand  2  are  30 — 0  and  carry  3 — 4  times  8  are  32  and  3  are 
35 — 5  and  carry  3—4  times  4  are  16  and  3  are  19. 

Third. 
Five  times  6  are  30 — 0  and  carry  3 — 5  times  7  are  35 
and  3  are  38-^-8  and  carry  3-^  times  8  are  40  and  3  are 
43 — 3  and  carry  4 — 5  times  4  are  20  and  4  are  24. 

Fourth. 
Six  times  6  are  36—6  and  carry  3 — 6  times  7  are  42  and 
3  are  45 — 5  and  carry  4 — 6  times  8  are  48  and  4  are  52— 
2  and  carry  5 — 6  times  4  are  24  and  5  are  29. 

Add  the  intermediaie  Products. 
Total  product  in  words,  Thirty-one  million  nine  hun- 
dred and  three  thousand  six  hundred  and  sixty-eight. 

LESSOJy  6. 


Multiplicand,      5  6  7  8 

Multiplier,  8  7  6  5 

2  8  3  9  0 

3  4  0  6  8 

3  9  7  4  6 
4  5  4  2  4 


4  9,7  6  7,6  7  0 


First. 
Five  times  8  are  40 — 0  and 
carry  4 — 5  times  7  are  35  and 
4  are  39 — 9  and  carry  3—5 
times  6  are  30  and  3  are  33— 
3  and  carry  3 — 5  times  5  ar? 
25  and  3  are  28. 


Second. 
Six  times  8  are  48 — 8  and  carry  4 — 6  times  7  are  42  and 
4  are  46-^  and  carry  4 — 6  times  6  are  36  and  4  are  40-^ 
0  and  carry  4 — 6  times  5  are  30  and  4  are  34. 

Thdrd. 
Seven  times  8  are  56—6  and  carry  5 — 1  times  7  are  49 
and  5  are  54—4  and  carry  5—7  times  6  are  42  and  5  are 
47-^7  and  carry  4—7  times  5  are  35  and  4  are  39. 
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Fourth. 
Eight  timed  8  are  64--4  and  cany  6—8  tiaies  7  are  56 
and  6  are  62-^2  and  carrj  6— &.times  6  are  48  and  6  are 
54— «4  and  cany  5-<-8  times  5  are  4O9  and  5  are  45. 

Add  the  intermediate  Products. 
Total  Product  in  words,  Forty-nine  million  seven  hun- 
dred  and  sixty  seven  thousand  six  hundred  and  seventy. 

LESSOJV  7. 


Multiplicand,  9  8  7  0  0 
Multiplier,      6  5  4  0 

3  9  4  8 
4935 
5922 

Produet,  6  4  5,4  9  8,0  0  0 


Multiply  by  4,  by  5,  and  by  6, 
paying  no  regard  to  the  ciphers* 

FirsL 
Four  times  7  are  28 — 8  and 
carry  2—4  times  8  are  32  and 
2  are   34—4  and  carry  3— 4 
times  9  are  36  and  3  are  39. 

Second. 
Five  times  7  are  35—5  and  carry  5 — 5  times  8  are  40 
and  3  are  43*^3  bXhA  carry  4-^5  times  9  are  45  and  4 
iare49. 

Third. 
Six  times  7  are  42-»^2  and  carry  4-^-6  times  8  are  48 
and  4  are  52 — 2  and  Cany  5 — 6  times  9  aire  54  and  5  are  59* 

Add  the  intermecUaie  Pr^^iucts. 
We  have  now  a  total  Product  of  645498 — annex  the 
three  ciphers,  that  is,  place  them  on  the  right  hand  of  these 
figures   and   they  wiH  m^e  the   smswer   required,   viz: 
645,498,000. 

Product  in  wdrds,  Six  hundred  and  forty-five  miUioB 
four  hundred  and  ninety-eight  thousand. 


MULTIPLICATION.  147 

KEY  TO  CARD  JVb.  21. 
LESSOJf  a 


Multiplicand,  4  0  7  8  0 
MultipUer,  16  0  0 


24468 
4078 


Multiply  bj  the  two  figures, 
add  the  intermediate  products, 
then  count  the  ciphers  and  an- 
nex them  to  the  total  product 

Pint. 

Six  times  8  are  48 — 8  and 


Product,  6  5,2  4  8,,0  0  0 
carrjr  4—6  times  7  are  42  and  4  are  46— I 
6  times  0  is  0  but  4  is  4<--6  times  4  are  24. 

Second. 

Once  8  is  8— %)nce  7  is  7--^nce  0  is  0  once  4  is  4. 

Add — ^bring  down  the  ciphers. 

Total  Product  in  words,  Sixty-five  million  two  hundred 
and  forty-eight  thousand* 

LESSOJ^  9. 
99900 


700 


6  9,9  3  0,0  0  0 


Multiply  by  the  7. 
Seven  times  9  are  63 — ^3  and  carry 

6—7  times  9  are  63  and  6  are  69 — 9 
and  carry  6— -7  times  9  are  63  and  6 
are  69. 
Bring  down  the  ciphers — ^Th^y  make  Sixfy-nine  million 
nine  hundred  and  thirty  thousand. 


LECTURING, 

YThat  do  we  understand  by  the  word  Notation  ? 

Notation  Is  the  recording  or  noting  any  number  of  objects  or  things : 
fa  Arithmetic  it  signifies  the  writing  down  any  number  of  figures,  aS| 
12  3  4. 

What  is  meant  by  Numeration  ? 

The  act  of  numbering  after  figures  are  noted  or  written ;  for  instance, 
read  the  figures,  1,  2,  3,  and  4,  thus,  One  thousand  two  hundred  and 
t^iirty-fbur. 

What  is  Addition  ? 

Addition  is  the  combining  of  several  numbers  together,  ai^i  3  more  9^f 


i4s  Lecturing. 

more  6,  more  7,  equal  21.  Or,  3  added  to  5,  added  to  6,  added  io  f  ^ 
equal  21  for  a  Rbsult  or  Sum  Total. 

What  do  we  understand  by  the  word  Sctbtbaction  ? 

Subtraction  h  the  lessening  of  any  quantity,  as,  the  number  15  taken 
from  20,  leaves  5  for  a  Remaindier.  ^ 

What  is  the  arithmetical  name  of  the  upper  number  in  Subtraction  ? 
Call  it  Major  or  MInuend  :  the  middle  number  we  will  call  Minor  or 
•SuBTRAIftND^  cLnd  the  lowermost  number.  Remainder. 

Note  1. — ^It  may  be  well  to  call  these  numbers  B/Bnuend^nd  Subtrahend. 

Note  2. — ^This  Rule  partakea  of  the  nature  of  Division,  as  for  exam- 
ple :  subtract  4  from  24,  five  times,  the  remomder  will  be  4,  the  same  as 
the  qitoHofU  of  24  when  divided  by  6 :  that  is,  24  less  4,  equals  20 ;  20 
kss  4,  equals  l6;  16  less  4,  equals  12;  12  less  4,  equals  S;  8  Ie8s4j 
equals  4.    Or,  how  many  times  6  in  24  ?  4  times. 

What  is  MuLTiPiiicATioN  ?  • 

Multiplication  is  the  increasing  of  numbers  with  rapidity,  instead  of  a 
tedious  and  slow  way  of  operating  by  Addition,  thus,  5  times  8  are  40  ; 
instead  of  8  and  8  are  16,  and  8  are  24,  and  8  are  32,  and  8  are  40. 

By  what  name  shall  we  call  the  terms  in  this  Rule  ? 

The  Number  to  be  multiplied  is  called^  Multiplicand  ;  the  number  we 
multiply  by.  Multiplier  ;  and  the  lowermost  number.  Product.  The 
Multiplicand  and  Multiplier  are  also  called  Factors;  and  may  be  termed, 
upper  and  lower  Factor.  . ' , 

Note. — When  the  lower  Factor  consists  of  several  figures,  there  will 
be  more  products  than  one,  and  they  may  be  called  InUrvening  or  Inter' 
fludicU$  Products.  ^ 

How  shall  we  define  Division  ?  .        .    .   t    v 

Division  is  a  concise  way  of  Vlrorking  Subtraction,  or  of  apportioning  a 
larger  number  into  smaller  and  equal  parts ;.  as,  41  dollars  divided  between 
5  men,  will  give  each  man*8,  and  1  over  for  .a  Remainder.  This  mode  is 
easier  than  Io  .subtract  from  40  the  number  5  eight  times  to  find  an  An- 
swer. 

What  are  the  names  of  the  terms  in  Division  ? 

The  Number  we  divide  by,  is  called  Divisor;  that  which  we  divide, 
Dividend  ;  the  Result  or  Answer,  Quotient  ;  and  if  any  thing  be  lell 
undivided,  it  is  a  Remainder,  r 

Classes  may  lecture  in  this  manner  op  some  day  appointed,  and  the  most 
expert  maybe  entitled  to  precedence  as  in  spelling. 
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LONG  DIVISION.   . 
.    KEY  TO  CARD  M.  23. 

LESSOJV  1. 

In  "^9,392  ounces  Avoirdupois,  how  many  pounds,  alloW' 
itig  16  ounces  to  each  pound  ? 
16)79392(4962  II     Note.-^16  is  the  Divisor. 
64  I  7939^  is  the  Z)«»»d«M/. 

4962  is  the  Quotieni. 

Wh^n  any  nftioibet  of  figures  f'emaiii  m 
•  •  ■         *  ♦ 
the  placfe  of  the  two- periods  under  32» 

||||L-^»,  •  *^^^    \      H  such  mim1t>er  ifiH be  called  the  Remainder. 
1^^^   ?St/     -r 'Leithe^viskm  Table,  Card  No,  22, 

^t)e^ud|)e]4ed  before  th6  class. 

'TThejmohltor  wJUdisfect  the  class  to  pre- 
|>&re»t%ir  lesson  (^n  the*  plates,  as  at  is  re^ 
flwsent^^^on  Cwrd;No/23. ' '   ' 

vhow  many  times  16  i<^7.d  r!  took  at  the  Table 
under  I6^£^n  at  the  last  i^umber.  oppoeite  16,  that  is, 
144;  count  u^ards  till  you  find  ^  iTQiAber  less  than  79, 
say  64— -0f^oske  64  you  wiirfin#4  times — Then  say,  I  can 
Imve  4  tildes  16  in  79 ;  set  4  in  the  qUotitet. 
'   JNow  multiply  16  by  4,  and  place  the  product  under  79. 
Four  iSmes  6  are  24—4  and  carry  2—4  times  1  j^  4  and  2 
n^  iuro  Ch-IIiqs  we  havcf  64  standing  under  79.  ^ 

^25 
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Subtract  this  number  64  from  79 — the  remainder  is  15. 

Bring  down  the  ne^t  figure  in  the  dividend,  that  ia,  3,  and 
place  it  on  the  right  hand  side  of  15,  which  will  make  153. 

Now  say,  how  many  tknes  1 6  in  1 53  ? 

Look  at  the  last  number  in  the  Table  und^  1 6,  which  \% 
144,  opposite  that  stands  9  times — as  144  is  less  than  153, 
I  find  that  16  will  be  contained  9  times  in  153 ;  set  9  in  the 
quotient. 

Multiply  the  ^visor  1 6  by  9,  and  set  tbe  product  un< 
der  153. 

Nine  times  6  are  54—4  and  caiTy  5—^9  times  1  is  9  and 
i  are  14.^  ^4  -? 

Thus  we  hare  the  number  J  44  under  163. 

Subtract  this  number  144  fr<)m  153.     The  remainder  is  9. 

Bring  down  the  next  figure  *^from  the  dividend,  that  is  9, 
which  will  make  99.  *•         ' 

How  many  thnes  16  in^99  ?•  .. 

Begm  at  the  lowermost  ^^iUuqbW  under  1 6  in  th^  Table,. 
Bay  144,  and  lopk  upWar4s^tiR.ycyi  pnd  a  numbeiwless  thaa 
99,  let  it  be  96^pgpsitg^:;st^§  6  time|.    .  >  ^r;  ;      ;^>^|^ 

Set  6  in  the  quotient^  an^'m^^       1 6  \0f^^  7     \ '^ "\  _/^?Wr^ 

Six  times  6  are,  ^6i^/-apa^<i^  ^ 

Z  are  9.  , .    -V    .      'y^,  \  ^..    ^ ';  .    ^     -^-y^%:\ ' 

Thus  we  have  5§  stai^|&ig*uf\3er  9?.  .  >,  *  ^  '  '*:<i\  '  \^^    , 

SubtrA^9lR^;A9^^  t '^ 

Bring  dcmn  Ihen^'^aatet^^  viz^;^';^^ 

2,  which  roak#B  3^.' .  !.  Z^-      .•^-«^^-  '*^  r    '     M  *^  *      ^ 
How  many  tii!»$  IQIn  3^^^^  ;'    ^ ^r^-   3^ 
The  Table  teJLjffix'ffficB  16  in  i|r./  ^   '  ^  ^:: 
Place  2  in  the  quotIent?«m5[jmultiply'll6t  bjf  2V  '• 
Twice  6  are  l»^2  and  carry  i-^^T^adtfe  1  is  2.and'  I  is  31^* 
Thus  we  J^e  32  standitig^nder,  32.    /  "'^  - 
Subtra^  32  from  32  andvO  remains-^plft^  two  periods 

under^/acTas  you  see  on  theCardr      ;"    \  \    .  I  ^ 
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The  figures  in  our  quqdtent  amount  to  4962,  which  is  th« 
answer  to  the  question. 

How  many  times  16  in  79392  ?         Answer,  4962  timesL 

If  16  ounces  make  1  pornid,  thea  32  ounces  will  make  2 
pounds ;  because  we  can  have  twice  ]  6  in  32« 

Forty-eight  ounces  make  3  pounds;  because  we  can 
Jiave  3  times  16  in  48. 

•SSxty-four  ounces  make  4  pounds ;  because  we  can  have 
4  times  16  in  64. 

Eighty  ounces  make  5  pounds ;  because  we  c^n  have  & 
times  16  in  80. 

And  79392  ounces  make  4962  pdunds;  because  we  can 
have  4962  times  16  in  79392. 

Let  the  class  write  these  observations  several  times  on 
their  slates.  They  will  thereby  obtain  an  idea-  of  ^  part, 
and  by  degrees  understand  the  whole. 

As  the  spears  of  grass  and «.  herbs,  imperceptibly  make 
l^iMP  daily  growth;  so  oAr  knowledge  increases  by  small 

jpf^l^ns,  till  we  become  masters  of  many  valuable  arts. 

•  .■•••, 

*♦  LESS0W2. 

If  48297  cents  ar^  to  be  divided  between  17  boys,  how 
IMOy  may  each  one  have  ? 
ijr)48297(284l  |      *  First. 

t%Bj  how  maqy  times  17  in  48?  twice ; 

<  ,  * 

set  2  in  the  quotient^-ahd  multiply  the  di- 
visor by  2— the  pi-oduct  is  34,  which  place 
und^  48;.  th€n  subtract  34  from.  48,  and 
there  >emain  14— Bring  down  the  next 
figqf e  ii^om  the  divi4end,  viz.  2,  and  place 
it  on  the  right  hand  side  of  14,  which 
makes  142.  ^^ 

Second. 


How  many  times  17  in  142  ?  hy^e  Ta« 


N 
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Me  I  find  8  times ;  set  8  in  the  quotient,  and  multiply  17  by 
8 — ^place  the  product  under  142 — subtract,  and  6  remain* 

Now  bring  down  the  next  figure  9  fi*om  the  dividend,  and 
place  it  on  the  right  of  6,  makes  69. 

Third. 

How  many  times  17  in  69  ?  4  times ;  set  4  in  the  quo- 
tient, and  multiply  the  divisor  17  by  4 — place  the  product 
under  69 — subtract  it  fi-om  69  and  there  remains  1 — to  the 
right  of  this  1,  bring  down  7  the  last  figure  in  the  dividend^ 

makes  17. 

Fourth. 

I  say  17  in  17— once-— set  1  in  the  quotient,  and  say  once 
7  is  7— once  1  is  1  makes  17  to  place  under  17 — subtract, 
and  0  remainsr—place  your  periods  under  17,  and  the  lesp 
$on  is  done. 

^swer,  2841  cents  for  each  boy. 

LESSOJY  3. 

■ 

In  98688  hours,  how  many  days  f 
Note.— Twenty-fpiir  hoi^rs  make  one  day.  . 


24)98688(4112 
9Q 

.26 
24 


.28 
24 


.48 
48 


^ 


First. 
See  how  many  times  24  are  in  96,— rJn 
order  to  guess  at  the  number  of  times,  find  •^  .., 
how  many  times  the  first  figure  in  the  quo- 
tient is  contained  in  the  first  figure  of  the 
dividend,  that  is,  how  many  times  2  in  9  ? 
4  times— therefore  set  4  in  the  quotient, 
ap«  multiply  the  divisor  24  by  4. 
•"  Place  the  product  under  98 — subtract — 
the  remainder  will  be*2 — ^bring  down  the 
next  figure  of  the  dividend,  6,  to  the  right 
side  of  the  2,  makes  26. 
Second. 
Hot^fnany  times  24  in  26  ?  once-^et  1  in  the  quotient, 
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end  multiply  the  divisor  24  bj  1 — once  4  is  4— once  2  is  2 
—place  this  product  under  26— subtract — the  remainder 
is  again  2  as  before — to  the  right  side  of  this  remainder  2, 
place  the  next  figure  in  the  dividend,  8,  makes  28. 

Third. 
How  many  times  24  in  28  ?  once — place  1  in  the  quotient 
and  multiply  the  divisor  again  by  1 — ^place  the  product  un- 
der 25---subtraQt — the  remainder  is  4 — to  the  right  side  of 
this  remainder  4,  set  the  next  and,  last  figure  of  the  diyi^ 

dend,  8-^this  makes  48. 

Fourth. 

How  many  times  24  in  48  ?  twice — set  2  in  the  quotient, 
and  multiply  24  by  2 — set  the  product  under  48 — subtract 
— 0  remains — place  two  periods  under  48 — ^the  task  is 
done.     The  quotient  is  theWiswer,  4112  days. 

Here  we  find  that  24  is  contained  4112  times  in  98688. 

LESSOJVi.    See  Card  2iy  for  proof. 

Divide  418392  DoUaie  between  78  men^  what  is  each 

man*s  share  ? 

In  the  first  place  see  how  many  times 

78  in  418 — take  the  first  figure  of  the 
Divisor  and  the  two  first  of  the  Dividend, 
and  see  how  many  times  7  in  41— rl  can 
have  5  times  7  in  35 — ^by  this  I  find  that 
5  may  be  safely  set  in  the  quotient. 

Now  multiply  78  by  5  and  place  the 
product   under   418 — subtract — the    re- 
mainder is  28.   Bring  d«wn  the  next  figure 
of  the  dividend,  3 — set  it  on  the  right  side 
of  28,  makes  283, 
Second. 
How  many  times  78  in  283  .'*  In  order  to  guess  at  the 
number  of  times,,  say  how  many  times  7  in  28 — i  times ; 
but  as  the  unit  figure  in  the  divisor  is  a  high  number,  viz.  8, 
I  will  make  an  allowance  of  1  and  say  only  3  times. 


78)418392(5364 
390 

283 
234 

499 
468 

312 
312 


.   • 
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Set  3  in  the  Quotient  and  multiply  the  divisor  78  by 

Place  the  product  under  283 — subtract — the  remainder  i% 

49 — ^to  the  right  of  this  remainder  set  *h^  ^^^^  figure  of  the 

dividend,  9,  makes  499. 

Third. 
How  many  times  78  in  499  ?  how  many  times  7  in  49  for 

a  guess — 7  times;  but  as  the  unit  figure  in  the  divispr  is 

great,  make  an  allowance  of  1  and  say  6  times. 

Set  6  iq  the  Quotient  and  multiply  the  divisor  78  by  6— 
Set  the  product  under  499— subtract — ^the  remainder  is  31^ 
to  the  right  side  of  this  remainder,  bring  down  the  ne^t  and 
last  figure  of  the  dividend,  viz.  2 — this  makes  312. 

How  many  times  78  in  31^^  how  many  times  7  in  31—4 
times  and  several  over  ;  thSB^re  venture  to  set  4  in  the 
quotient.  '^■ 

Multiply  the  divi&or  78'^4i— set  the  product  under 
312^ — subtract — the  remainder  is  0^-set  three  periods 
under  312  and  the  lesson  is  ended, 

We  find  in  the  quotient  5364,  wliich  is  the  number  of 
dollars  for  each  man  or  answer. 

5IoTK.— When  the  remaindeip  is  as  great,  or  greater  than  the  divisori 
the  quplieot  figure  must  be  augmented. 

LESSOJS'  5.     See  Card  24,  for  proof. 
Divide  651744  by  96.  First. 

^6)651744(6789  |     How  many  times  96  in  651  ?— how 

many  times  9  in  65 — 1  times ;  but  make 
an  allowance  of  1  and  say  6  times — set 
6  in  the  quotient  and  multiply  the  divi- 
sor 96  by  6, 

Set  the  product  under  651 — subtract — 
the  remainder  is  75 — ^bring  down  the 
next  figure  7  from  the  dividend  to  the 
right  bide  of  75 — ^this  makes  757. 

Second. 
How  njan^  time^  96  in  757  ?^— to  ma)(Q 


576 

.757 
672 


»854 
768 


.864 
864 
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a  guess  saj  bow  many  times  9  in  75  ?— 8  times — ^make  an 
allowance  of  1  and  say  7  timtea-«H9et  7  in  the  quotient  and 
multiply  the  divisor  96  by  7. 

Set  the  product  under  757 — subtract— the  remainder  id 
85— Bring  down  ttie  iiext  figure  4  from  the  dividend  to  the 
right  side  of  85 — ^this  makes  854. 

TTiird: 

How  many  times  96  ^  854  ?  to  make  a  guess  say  how 
many  times  9  in  85 — ^9  times;  ^It  allow  1  and  say  8 
times  7  set.;9  in  the  quotient  and  multiply  96  by  8. 

Set  the  product  under  854 — subtract — the  remainder  ii 
86— bring  the  next  and  last  figure  4  from  the  dividend,  set 
it  cm  the  right  of  86,  this  ms^es  864. 

VLoir  many  times  96  ii^wHf  say  9  times^set  9  in  the 
quotient  and  multiply  the  divisor  96  by  9 — set  the  product 
under  864— subtract-^the  remainder  is  nolhing-^e  quo« 
tient  or  answer  is  6789. 

LESSOJSr  6.     See  Card  2i,  for  proof. 
Divide  977724  by  99. 


99)977724(9876 
1^1 


.867^ 
792 

.752 
693 

.594 
594 


«J^ 


First. 

How  many  times  99  in  977  ?  to  mtake  a 

guess  say  how  many  times  9  in  97 — ^it 

will  be  contained  10  times;  but  allow  I 

and  say  9  times — set  9  in  die  quotient 

tnd  multiply  99  by  9 — ^place  the  [Product 

lunder  977 — subtract — ^the  remainder  is 

86.     Bring  down  the  next  7  from  the 

dividend  to  the  right  side  of  86  makes 

867. 

Second. 

How  many  times  99  in  867  ?  to  make  a  guess  say  how 
many  times  9  in  86— it  will  be  9  times ;  but  make  an  allow- 
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ance  of  1  and  say  8  times — set  8  in  the  quotient  and  multiply 
99  by  8. 

Place  the  product  under  867 — subtract — the  remainder 
is  75 — ^bring  down  the  next  figure  2  from  the  dividend  to 
the  right  side  of  75  makes  752. 

Thdrd. 

How  many  times  99  in  752  ?  seek  how  many  times  9  in 
75 — ^it  is  contained  8  times ;  but  allow  1  and  say  7  times« 

Multiply  99  by  7 — j)lace  the  product  under  752 — sub- 
tract— the  remainder  i8*59 — ^bring  down  the  next  and  last 
figure  4  fi'om  the  dividend  to  the  right  side  of  59 — this 

makefs  594. 

Fourth. 

How  many  times  99  in  594  ?  seek  bow  many  times  9  iii 
59 — 6  times  9  are  54 — set  6  in  tbe  quotient  and  multiply  99 
by  6. — Place  the  product  under  594 — subtract — the  re- 
mainder is  nothing — place  three  periods  under  594. 

The  quotient  or  answer  is  9876. 

LESSOJV  7.     See  Card  24,  for  proof. 
Divide  34615  by  182. 


182)31615(190 
182 


1641 
1638 

•  •  •  aJcl 


First. 
How  many  times  182  in  346?  seek  how 
many  times  18  in  34— one— set  1   in  the 
quotient — ^multiply  t82  by  1 — ^pKice  the 
product    under    346 — subtract — the    re- 
mainder is  164. 
Bring  the  next  figure  1  from  the  dividend  to  the  right  side 
of  164,  makes  1641. 

Second. 
How  many  times  182  in  1 64 1  ?  look  at  the  Table  under 
18,^  and  see  how  many  times  18  in  164 — the  last  number  un- 
der 18  is  the  place  to  begin  to  count  upwards — the  first 
number  less  than  164  is  the  guide  to  guess  by,  that  is,  162 — 
opposite  162  stands  9  times — thep  place  9  in  the  quotient* 


# 
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Multiply  the  divisor  1 82  by  9— place  the  product  under 
1641 — subtract'— the  remainder  is  3 — ^bring  down  5^  flie 
last  figure  in  the  dividend  to  the  right  side  of  3  makes  35. 

Thirtl. 

How  many  times  1 82  in  35 — ^no  times — set  0  in  the  quo^ 
tient — call  this  35  a  remainder,  a  number  undivided. 

The  quotient  or  answer  is  190-j^.* 

LESSOJV  8.    See  Card  24,  for  proof. 
Divide  84329  by  194. 

194)64329(331 
582 


.612 
582 

.309 
194 

115 


First. 
JIow  many  times  194  in  643  ?  To  make 
a  guess,  say  how  many  times  1 9  in  64  ? 
Look  at  the  Table — ^b^n  at  the  last 
number  under  19  and  count  upwards  till 
you  come  to  a  number  less  than  64,  say 
57— opposite  this  stands  3 — set  3  in  the 
quotient    and   multiply   the  divisor  194 

by  3. 

Place  the  product  under  643 — subtract — the  remainder 
is  61 — ^bring  down  the  next  figure  2  from  the  dividend  to 
the  right  side  of  6 J^  makes  6 12. 

Second. 


How  many  times  19i  in  612?  To  make  a  guess,  seek 
how  many  times  19  in  61 — ^look  at  the  Table — begin  at  the 
last  number  under  19,  count  up  till  you  find  a  number  less 
than  61 — say  57  as  before;  opposite  57  stands  3 — set  3 
in  the  quotient  ^ 

Multiply  the  divisor  1 94  by  3 — ^place  th||,  product  under 
612 — subtract — the  remainder  is  30 — ^bring  down  the  next 
figure  9  from  the  dividend  to  the  right  side  of  30,  makes  309. 

*  If  the  dividend  had  been  dollars,  this  remainder  35  should  be  reduced 
to  cents  and  divided  by  182.— If  the  dividend  liad  been  pounds  Avoirdu- 
pois, the  pounds  must  have  been  reduced  to  ounces^  &q.  then  divided  by  182. 

26 
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Third. 

Howmanj  times  194  in  309?  To  make  a  guess,  say 
how  many  times  1 9  in  30 — We  readily  know  but  one — set 
1  in  the  quotient,  and  set  once  194  under  309 — subtract — 
the  remainder  is  115. 

The  quotient  or  answer  is  331  ||f. 

LESSOJSr  9.     See  Card  24,  for  proof. 
Divide  684,927  by  4300. 

Directions. 
Cut  off  the  two  ciphers  from  the  divisor  and  divide  by  43, 
Cut  off  as  many  figures  from  the  right  of  the  dividend, 
viz.  27. 

Your  dividend  will  then  be  6849  to  be  divided  by  43. 

EXAMPLE. 

The  27  cut  off  is  a  part  of  the  re- 
mainder and  must  be  placed  on  the 
right  of  12,  makes  a  remainder  of  1227. 

First. 
How  many  times  43  in  68? — We 
know  by  reflecting  a  moment  that  it 
can  be  contained  only  once. 

Set  1  in  the  quotient  and  place  once 
j|43  or  one  time  43  under  68 — subtract 
—the  remainder  is  25 — bring  down  the  next  figure  4  from 
the  dividend,  makes  254. 

Second. 
How  many  times  43  in  254  ? — To  make  a  guess,  seek  how 
many  times  4  in  25 — ^though  it  is  contained  6  times,  allow  1 
and  say  5  times— -set  5  in  the  quotient 

Multiply  43  by  5 — place  the  product  under  254 — sub- 
tract— the  remainder  is  39 — ^bring  down  the  next  figure  9 
from  the  dividend  to  the  right  side  of  39,  makes  399. 


43|00)6849|27(159 
43 

254 
215 

.399 
387 

•  1227 
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Third. 

How  many  times  43  in  399  ? — ^To  make  a  guess,  seek  how 
many  times  4  in  39 — we  know  that  9  times  4  are  contained 
in  36  and  can  venture  to  place  9  in  the  quotient 

Multiply  43  by  9 — ^place  the  product  under  399 — sub- 
tract— the  remainder  is  12 ;  and  to  this  remainder  must  be 
annexed  27,  the  two  figures  cut  off  the  dividend—- this  num- 
ber 27  being  annexed,  will  make  a  remainder  of  1227. 

The  quotient  or  answer  is  159m^» 

LESSOJ^  10, 

Divide  1,288,241  by  5600. 

Directions. 

Cut  off*  the  two  ciphers  in  the  divisor,  aiid  as  many  figures 

in  the  dividend,  then  divide  by  56. 

EXAMPLE. 
56100)12882141(2301 
112 


.168 
168 


First 
How  many  times  56  in  128  ?— ^to  make 
a  guess,  seek  how  many  times  5  in  12-^ 
we  know  it  will  be  twice. 

Set  2  in  the  quotient  and  multiply 
56  by  2 — ^place  the  product  under 
128 — subtract — ^the  remainder  is  16— bring  down  the  next 
figure  8  from  the  dividend  to  the  right  side  of  16,  makes  168. 

Second. 
How  many  times  56  in  168?— Say  how  many  times  5  in 
J  6— we   easily  perceive  it  is  contained  3  times — set  3  in 
the  quotient. 

Multiply  56  by  3 — set  the  product  under  168 — subtract-^ 
nothing  remains — ^bring  down  the  2.  ^ 

Third. 
How  many  times  56  in  2? — ^we  cannot  have  56  in  2,  there- 
fore set  0  in  the  quotient. 

Now  the  2  is  a  part  of  the  remainder — ^bring  the  41,  which 
was  cut  off* the  dividend,  to  the  right  side  of  2,  and  it  makes  a 
remainder  of  241. — The  quotient  or  answer  is  230^^7* 
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LESSOjy  11. 

Divide  8,123,187  by  346. 


346)8123187(23477 
692 


1203 
1038 

.1631 
1384 

.2678 
2422 

,2567 
2422 

Rem.    ,  145 


First 
How  many  times  346  in  812 — seek 
how  many  times  3  in  8 — say  twice — 
set  2  in  the  quotient  and  multiply  346 

by  2. 

Place  the  product  under  812 — sub- 
tract—the  remainder  isl  20— bringdown 
the  next  figure  3  from  the  dividend  to 
the  right  side  of  120,  makes  1203. 

Second. 

How  many  times  346  in  1203 — seek 

how  many  times  3  in  12 — ^though  it  is  4 

times,  allow  one  and  say  3  times. 

Set  3  in  the  quotient  and  multiply  346  by  3 — place  the 

product   under  1203 — subtract — ^the  remainder  is   165 — . 

bring  down  the  next  figure  1  from  the  dividend  to  the  right 

aide  of  165,  pi^^B  1651^ 

Third. 

How  many  times  346  in  1651  .^-^Seek  how  many  times  3 
in  1 6— it  is  5  times — ^but  allow  one  and  say  4  times. 

Set  4  in  the  quotient  and  multiply  iS46  by  4 — ^place  the 
product  under  1 651 — subtract — the  remainder  is  267 — bring 
down  the  next  figure  8  /rom  the  dividend,  makes  2678. 

Fourth. 

How  many  times  346  in  2678 .' -^Seek  how  many  times  3 
in  26 — though  ff  times,  yet  allow  one  and  say  7  times. 

Set  7  in  the  quotient  and  multiply  346  by  7 — ^place  the 
product  Under  2678 — subtract— the  remainder  is  256— 
bring  down  tlie  next  and  last  figure  7  from  the  dividend, 
m3kes  2067. 
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Fifth. 

How  many  times  346  in  2567  ?  seek  how  many  times  3 
in  25 — 8  times  but  allow  one  and  say  7  times. 

Set  7  in  the  quotient  and  multiply  346  by  7 — ^place  the 
product  under  2567 — subtract — the  remainder  is  145. 

The  quotient  or  answer  is  23477-^|.. 

LESSOJ^  12. 
Divide  123,456,789  by  123. 


123)123456789(1003713 
123 

...456 
'369 

.877 
861 

.168 
123 

.459 
369 

.90 


First. 

How  many  times  123  in  123  ? — 
we  readily  say  one — ^set  1  in  the 
quotient 

Multiply  123  by  l~the  product 
is  123 — place  this  product  under 
the  number  1 23  in  the  dividend — 
subtract — there  remains  0 — ^bring 
down  the  next  figure  4  from  the 
dividend. 

Second. 
How  many  times  123  in  4  .^— 
not  one  ;  set  0  in  the  quotient- 
bring  down  die  next  figure  5 ;  it 
^  «         makes  45. 
Third. 
How  many  times  1 23  in  45  ? — not  one ;  set  0  in  the.  quo- 
tient— ^bring  down  the  next  figure  6 ;  it  makes  456. 

Fourth. 
How  many  times  123  in  456  ?  3  times«^-0et  3  in  the  quo- 
tient— ^Multiply  the  divisor  123  by  3*— place  the  product 
under  456-— subtract — the  remainder  is  87 — ^bnng  down 
the  next  figure  7 ;  it  makes  877. 

Fifih. 
How  many  times  123  in  877  ?  To  make  a  guess,  say  12 
in  87 — 7  times — ^place  7  in  the  quotient — ^Multiply  the  di- 
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visor  123  by  7 — ^place  the  product  under  877 — subtract — 

the  remainder  is  16-*-bring  down  the  next  jQgure  8;  it 

makes  168. 

Sixth. 

How  many  times  123  in  168  ?  one — set  1  in  the  quotient. 
Multiply  and  subtract — the  remainder  is  45 — bring  down  9 
the  last  figure  in  the  dividend ;  it  makes  459. 

Seventh. 

How  many  times  123  in  459  ?  seek  how  many  times  1 2 
in  45 — 3  times — set  3  in  the  quotient. — ^Multiply  the  divi- 
sor  123  by  3 — place  the  product  under  459 — subtract — 
the  remainder  is  90. 

The  quotient  or  answer  is  1, 003,7 13-^^^  which  number, 
in  words,  wilt  read  thus,  One  million  three  thousand  seven 
hundred  and  thirteen,  and  ninety,  one  hundred  and  twen* 
ty-threes. 

'  Note. — The  three  following  questions  may  be  wrought 
by  Short  Division,  if  you  cut  off  the  cipher  in  the  divisor, 
and  the  right  hand  figure  in  tlie  dividend. 

Although  this  mode  of  cutting  off  ciphers,  will  sometimes 
expedite  business ;  yet  it  is  not  advisable  except  when  the 
calculator  understands  his  problem^  and  is  master  of  the 
subject  then  under  consideration. 

LESSOjY  13. 

In  78,433  shillings,  how  many  pounds  ? 

2|0)7843|3  Here  cut  off  the  0  in  the  di- 

Answer,        3921  £.135.        visor  20,  and  the  right  hand  3 

in  the  dividend,  then  divide  7843  by  2. 

How  many  times  2  in  7  ?  3  times  and  1  over ;  set  3  un- 
der the  7.    One  over  carry  to  the  left  side  of  8  makes  18 — 

2  in  1 8 — 9  times ;  set  9  under  8 — 2  in  4 — twice ;  set  2  un- 
der the  4.     Then  2  in  3 — once  and  1  over — set  1  under  the 

3  and  carry  the  1  over  to  the  left  side  of  the  3  cut  offj 
which  will  make  1 3  shillings  for  a  remainder. 

This  gives  a  quotient  number,  Three  thousand  nine  hun- 
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dred  and  twenty-one  pounds  thirteen  shillingB,  for  an  an* 
•wer,  or  thus,  3921ff. 

• 

LESSOJS- 14. 
U  40  rods  make  1  furlong,  I  wish  to  know  bow  manj 
furlongs  are  in  98643  rods  ? 

4(0)986413 
Answer,  2466  fur.  3  rods* 
How  m&ny  times  4  in  9  ?  twice,  and\l  over ;  set  down 
2  under  9  and  carry  1  to  the  left  side  of  8  makes  18 — ^How 
many  times  4  in  1 8  ?  4  times  and  2  over ;  set  4  under  8 
and  carry  2  to  6  makes  26 — ^How  many  times  4  in  26  ?  6 
times  and  2  over ;  set  6  under  6  and  carry  2  to  4  makes 
24 — How  many  times  4  in  24  ?  6  times ;  set  6  under  4. 

The  quotient  is  2466,  and  |he  figure  cut  off  the  divi- 
dend, is  ^  of  a  ihrlong,  or  3  rods  remaining. 

LESSON  15. 
Sixty  seconds  make  1  minute.    How  many  minutes  in 
39645  seconds  ? 

610)396415 
Answer,  660  m.  45  sec. 

How  many  times  6  in  39  ? — 6  times  and  3  over — 6  in  36? 
6  times — 6  in  4  ?  0,  bht  4  remains  to  be  placed  on  the  left 
side  of  the  5  cut  off— this  makes  45  seconds  for  a  remain^ 
der,  or  \^  oi  2l  minute. 

The  Quotient  is  660  and  45  the  Remainder. 

NoTEw — ^When  the  Remainder  is  less  than  the  Divisor,  it 
is  a  sign  that  the  work  is  correct ;  but  if  the  Remainder 
happen  greater  than  the  Divisor,  the  work  is  wrong. 

Let  us  prove  a  few  Lessons  in  Long  Division,  by  Multi- 
plication. 

RULE. 

Multiply  the  Divisor  and  Quotient  together,  the  Product 
will  be  like  unto  the  Dividend. 

If  there  be  a  Remainder,  add  it  to  the  Product 
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For  examples  take  the  six  following  Lessons  on  Card  Noi. 
23*  and  right  hand  page  of  Card  24. 


LESSOjy  A.—Page  163. 

The  Quotient  is,  5  3  6  4 
The  Divisor,  7  8 


Proof, 


429  12 
37548 

4  1  8392 


LESSO^r  5.— Page  154. 
The  Quotient  is,       6  7  8  9 
The  Divisor,  9  6 


40734 
6  110  1 


LESSOJ^  6.-~Page  155. 

The  Quotient  is,  9  8  7  6 
The  Divisor,  9  9 


88884 
88884 


Proof, 


97  7724 


Proof,       ♦     6  5  17  4  4 

LESSOJ^  l.-^Page  156. 

The  Divisor  is,       18  2 
The  Quotient,  19  0 


Remainder, 
Proof, 


16380 
1  82 

3  5 

346  15 


In  this  Lesson  7th,  take  the  Divi^r  fof  a  Multiplicand, 
because  the  Quotient  1 90  has  a  cipher  at  the  right ;  which 
cipher  may  be  omitted  in  Multiplication,  and  onlj  annex- 
ed in  the  place  of  units. 


LESSO^r  a.—Page  157. 

The  Divisor  is,        19  4 
The  Quotient,         3  3  1 


Remainder, 
Proof, 


1  94 
582 
5  82 
1  1  5 


LESSON  Q.—Page  1 58, 

The  Quotient  is,   15  9 
The  Divisor,  4  3  0  O 


64329 


Remainder, 
Proof, 


4770  0 
636 

1227 

684927 


The  ciphers  are  to  be  omitted  in  Multiplication,  and  ad- 
ded in  the  place  of  units  and  tens. 
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LESSOjyi. 
Divide  £784  I65.  ^d.  between  4  men. 


4)784  16    4 
196     4    1 


Pounds. 
Four  in  7 — 1  and  3  over— 4  in  38— S  ahfi 
2  over— 4  in  24 — 6  times^ 

Shillings. 
Pour  in  16—4  times. 

*    • '  JPenc^i 
Four  in  4- — 1.   ' 

Quotient  in  words,  One  hundred  and  ninety-six  pounds 
/our  shillings  and  one  penny.     This  is  each  man's  part. 

LESS0JV2. 
Divide  £  1454  195.  between  8  men. 

Pounds:  , , 
How  many  times  8  in  J^?  \  and  6 
over — ^How  many  times  8  in  65  ?  8  and 
1  over — How  many  times  8  in  14  ?  1  and  6  over  to  carry 
to  the  shillings. 

27 


•* 


,  •      * 


£.      s.    d.    g, 
8)1454  19     0     0 

181   17     4     2 
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Shillings. 

Six  pounds  over  make  120^.  and  19  make  139 — ^How  ma-^ 

ny  times  8  in  139  ?  17  and  3  over  I  carry  to  the  pence.* 

Penct* 

Three  shillings  over  I  carried  make  36  pence — ^How 

many  times  8  in  36  ?  4  times  and  4  over  I  carry  to  the  far* 

things. 

Farthif^s. 

Four  pence  over  I  carried  make  16  farthings — How  ma- 

ny  times  8  in  16?  2; 

Answer,  £  l8l  17  4  2. 

LESSOjy  3. 
Divide  £1173  12*.  9d.  by  12.  ^  .   . 


£.      s.    d.    g. 
12)1173  12     9     0 

97  16    0     3 


Pounds. 
How  many  times  1 2  in  1 17  ?  9  and  9 

over — ^How  many  times  12  in  93  ?  7 
and  9  over  I  carry  to  the  shillings. 
Shillings. 
Nine  pounds  over  I  carried  make  1 80*.  and  12  makg  192* 
How  many  times  12  in  192?  16. 

Pence. 
Twelve  in  9 — 0— <iarry  9  to  the^iaijhings. 

Farthings. 
Nine  pence  I  carried  make  36  farthings — ^How  many 
times  12  in  36?  3. 
Answer,  £97  1&  0  3. 

LESS0JV4. 
ff  19  yards  of  broadcloth  cost  £  35  12  6,  what  i»  that 
a  yard  ? 

•  Set  139  shillings  on  some  part  of  your  slates  for  a  memorandum,  and 
divide  by  8,  as  in  Short  Division.  Set  the  quotient  17  in  the  place  of  shil- 
Uogs,  Had  odrry  the  3  over,  to  the  pence. 
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19)35  12    6(l£. 
19 

16 
20 


19)332(17^. 
19 

142 
133 

..9 
12 


I9)n4(6(/. 
114 


Directions  for  the  calculation  of  Lesson  4. 
Place  the  £  35  I2s.  &d.  on  your  slates 
as  you  see  it  on  the  Card,  with  19  before 
it  for  a  divisor — Then  seek  how  many 
times  19  in  35 — say  1 ;  set  1  off  at  the 
right  hand  for  a  quotient;  this  is  1 
pound,  because  you  cfiui  have  once  19 
in  35. 

Now  multiply  19  the  divisor,  by  1  and 
place  the  product  under  35 — subtract— 
the  remainder  is  16— This  is  16  pounds 
to  be  multiplied  by  20  to  bring  it  into 
shillings,  and  the  1 2^.  must  be  added  in 
the  product,  which  will  make  3325. 
Thus,  0  times  6  is  0,  but  2  in  thQ  12^4 
Ans  £  1  1 7  6        niakes  2 ;  set  2  in  the  place  of  units. 

Then,  twice  6  are  12,  and  1  in  the  12^.  above  makes  13; 
6et  3  in  the  place  of  tens — carry  I. 

Then,  twice  1  makes  2  and  1  I  carried  makes  3  ;  set  an<- 
other  3  in  the  place  of  hundreds.  Thus  you  have  for  a 
product,  332^.  r-  *^ 

How  many  times  19  in  332?  First  seek  how  many  times 
19  in  33  ?  say  1 — ^place  I  off  at  the  right  for  a  quotient- 
multiply  19  by  I — place  the  product  under  33 — subtract— 
the  remainder  is  14. 

Bring  down  the  2  to  the  right  side  of  14^  makes  142 — 
seek  how  many  times  19  in  142 — ^7  times— ^place  7  on  the 
right  of  1  in  the  quotient    This  makes  17^. 

Now  multiply  19  by  7 — place  the  product  under  142— 
subtract — ^the  remainder  is  9^.  to  be  reduced  to  pence. 

Multiply  9  by  12,  the  number  of  pence  in  a  shilling,  and 
^ring  in  the  6(/.  of  the  given  sum  above,  makes  114  pence. 
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Again ;  how  many  times  1 9  in  114  ?  6  times — place  6  off 
at  the  right  for  a  quotient — this  is  6  pence — ^Multiply  19 
by  6 — ^place  the  product  under  1 14 — subtract,  and  nothing 
remains, 

RECAPIttLATION. 

In  the  first  quotient  you  had  1  pound ;  in  the  second,  1 7 
shillings,  and  in  the  third,  6  pence. 
These  make  for  an  answer,  £  1  17  6.. 

LESSON  5. 
If  23  barrels  of  pork  cost  £  179  17  7,  what  is  that  a 
barrel  ? 

Poundf. 

How  many  times  23  in  179  ?  7  times 
— place  7  in  the  quotient  for  pounds. 

Multiply  33  by  7 — ^place  the  pro- 
duct under  179 — subtract — the  remain- 
der is  1 8  pounds  to  be  reduced  to  shil- 
lings, to  which  add  the  17^.  in  the  giv- 
en sum,  as  in  Lesson  4.  This  reduc- 
tion will  make  377^. 

How  many  times  23  in  377  ?  seek 
first  how  many  times  23  in  37 — 1 ;  set 
1  in  the  quotient 

Multiply  23  by  1 — place  the  pro- 
duct under  37 — subtract — the  remain- 
der is  1 4 — bring  down  the  7  makes 
147. 


£.    s. 
23)179  17 
161 

JI8 

20 

83)377(16*. 
23 

147 
138 

..9 
12 

23)115(5d: 
115 


7(7  £. 


« • 


How  many  times  23  in  147?  6  times— place  6  in  the 
quotient— this  makes  1 6*. 

Mpltiply  23  by  6— place  the  quotient  under  147— sub- 
tract— the  remainder  is  95.  to  be  reduced  to  pence ;  mul- 
tiply 9  by  12,  the  number  of  pence  in  a  shilling,  and  add 
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to  the  product  the  7  pence  m  the  given  sum  above :  this 
operation  makes  115  pence. 

Now,  how  many  times  23  in  115  ?  5  times — ^place  5  in 
tiie  quotient ;  this  makes  5  pence.  Muhiply  23  by  5 — 
place  the  product  under  115 — subtract — the  remainder  is  0« 

Recapitulation. 
Your  first  quotient  was  £7;  the  second  16^.  and  the 
third  5(/.— making  in  the  whole,  for  an  answer,  £7  16  5. 

LESSOjy  6. 
Bought  26  watches  for  £  239  4  0,  what  did  each  one 
cost  ? 


£. 
26)239 
'234 


4 


d. 
0(9£. 


..5 
20 


26)104(4*. 
104 


Pounds. 
How  many  times  26  in  239  ?  9  times-— 
set  9  in  the  quotient  for  pounds ;  multi- 
I  ply  26  by  9 — ^place  the  product  under 
239 — subtract — the  remainder  is  £5  to 
be  multiplied  by  20  to  reduce  it  into 
shillings,  and  at  the  same  time  add  in 
the  4  shillings  in  the  given  sum,  which 
makes  104*. 


SfulUngs. 

How  many  times  26  in  104  ?— -4  times — place  4  in  the 
quotient  for  shillings  and  multiply  26  by  4 — place  the  pro- 
duct under  104 — subtract — ^nothing  remains. 

Thus  you  have  in  the  first  quotient  £9,  and  .in  the  second 
4  s. :  making  for  an  answer  £9  4*.  the  price  oAach  watch. 
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LESSOJV  7. 
Divide  £  486  15;.  between  33  men,  what  ie  each  manV 


^art? 

£.    t. 

33)486  15(14£. 
33 


156 
132 

.24 
20 

33)495(15f. 
33 

165 
165 


Pattnds. 
How  many  times  33  in  48  ? — 1 ;  set  ]  in 
the  quotient — multiply  33  by  1 — place 
the  product  under  48 — subtract — the  re- 
mainder is  1 5 ;  bring  down  the  6  makes 
156. 

How  many  times  33  in  156?— 4  times 
— set  4  in  the  quotient  makes  1 4  pounds- 
multiply  33  by  4 — ^place  the  product 
under  156 — subtract — the  remainder  is 
£24  to  be  reduced  into  shillings  and 
added  to  the  1 5^.  in  the  given  sum,  which 
makes  495^. 

How  many  times  33  in  49  ?— 1— ^lace 
1  in  the  quotient  for  ishillings — ^multiply 
33  by  1 — place  the  product  under  49 — subtract — the  re- 
mainder is  1 6— bring  down  the  5  makes  1 65. 

How  many  times  33  in  1 65  ? — 5  times — ^place  5  in  the 
quotient  which  makes  15  for  shillings — ^multiply  33  by  5 — 
place  the  product  under  1 65 — subtract— the  remainder  is 
nothihg. 

Recapitulation. 
The  first  quotient  was  £  14,  the  seqond  is  15^.,  which 
make  for  an  answer  £  14  155. 

LESS0JV6. 
A  number  of  benevolent  Gentlemen,  visiting  the  school, 
say  to  the  Teacher,  **  Here  is  a  sum  of  £  566  7^.  to  be 
divided  between  47  of  your  best  boys  for  the  procurement 
of  books :"  What  sum  will  each  boy  have  ? 


... 
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£. 
47)566 
47 

.96 
94 

£2 
20 


7(12£. 


Is. 


47)47(1*. 
.47 
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How  many  times  47  in  56  ?— 1 — place 
1  in  the  quotient  for  pounds — multiply  47 
|by   1 — set  the   product  under  56^— sub- 
tract— ^the  remainder  is  9 — ^bring  down  the 
other  6,  makes  96. 

How  many  times  47  in  96  ? — 2 — set  2 
in  the  quotient,  makes  £12 — multiply  47 
by  2 — ^place  the  product  under  96— Hsub- 
tract— the  remainder  is  £2  and  7^.  in  the 
given  sum,  make  £  2    7^.  or  47^. 

How  many  times  47  in  47  ?  We  know 
it  can  be  contained  1  time  and  nothing 
remains;  therefore  the  quotient  in  shillings  is  1 — ^The 
quotient  in  the  pounds  is  £l2,  and  in  the  shillings  1 ;  con« 
sequently  the  answer  is  £12  U. 

LESSOJS-d. 

Eighty-nine  industrious  boys  hoed  garden  and  pruned 
firuit  trees,  till  their  wages  amounted  to  £  28  3  8 — ^They 
wished  to  divide  the  sum  and  purchase  quills,  ink,  and  pa* 
per :  What  was  each  one's  share  ? 

£.    s.    d.  Pounds. 

As  you  cannot  have  89  in  28,  therefore 
multiply  by  20  to  reduce  the  pounds  into 
shillings,  and  add  the  3  shillings  of  the 
given  sum,  which  makes  563^. 

How  many  times  89  in  563  ^— 6 — ^place 
J  6  in  the  quotient  for  shillings — multiply 
1 89  by  6;  set  the  product  under  563 — 
subtract — ^The  remainder  is  29^.  Multi- 
ply 29  b^  12  to  reduce  it  into  pence,  and 
add  the  8  pence  of  the  given  sum,  which 
makes  356  pence. 


89)28 
20 


3     8 


89)563(65. 
534 

.29 
12 

e9)356(4(/. 
356 


, 


^g|^_ 
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How  many  times  89  in  356  ?— -4 ;  set  4  in  the  quotient 
for  pence — multiply  89  by  4 — ^place  the  product  undef 
356— as  the  two  numbers  are  equal,  subtraction  is  needless. 

The  answer  is  £  0  6*.  4dL 

How  to  find  the  price  of  one  pound,  one  yard,  one  bushel, 
&c.,  when  fractions  are  contained  in  the  whole  quantity ;  as^ 
34^  pounds,  56|  yards,  77f  bushels,  &c. 

RULE. 

« 

1.  Multiply  the  quantity  by  4  for  a  divisor. 
%  Multiply  the  price  by  4  for  a  dividend. 
3.  The  quotient  will  be  the  answer. 

LESSOJV  10. 
EXAMPLE. 
If  34|^  pounds  of  butter  cost  £  2  19  11  1,  what  is  thajt 
a  pound  ? 

Here  the  quantity  is  34|  pounds, 

Multiplied  by  4 


The  divisor  is 
The  price  is 
Multiplied  by 


137  quarters  of  pounds. 
£2  19  11     1 

4 


The  dividend  is      £  11  19     9     0 
Now  proceed  and  divide  £11  19     9,  by  137,  the  quo- 
tient will  be  the  answer,  or  the  price  of  one  pound. 


£.    s.     d. 
137)11    19.  9 
20 

137)239(1*. 
137 


102 
12 


137)1233(9c/. 
1233 


As  you  cannot  have  137  in  1 1£ — reduce 
it  to  shillings  and  add  the  19*.  which 
makes  239*. 

One  hundred  and  thirty-seven  is  con- 
tained 1  time  in  239  and  102  remain. 

Reduce  this  remainder  into  pence,  and 
add  the  9d.  which  makes  1233d. 

One  hundred  and  thirty-seven  is  cor- 
tained  exactly  9  times  in  1233. 
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Recapitulation. 

The  first  quotient  is  1  shilling  and  the  second  is  9  pence  t 
which  make  the  answer  £  0  is.  9d.  for  the  price  of  eack 
pound. 

See  remarks  after  Lesspn  12. 

LESSOJV  ih 

Bought  56^  yards  of  calico  for  £  9    S    4|  what  is  HkBlt 

h  yard  ? 

In  this  case  56^  is  the  quantity* 

Multiplied  by  4    for  a  divisor. 

The  divisor  is       226  quarters  of  yardA» 
The  price  is         £9    8    4 
Multiplied  by  4  for  a  dividend. 

The  dividend  is  £  37  13    4  a  quadruple   sum  from 
the  first 

Proceed  and  divide  this  sum  by  226.  The  quotient  will 
be  the  answer. 

In  this  Lesson  I  find  that  2^6  caAnot 

be  contained  in  £37,  therefore  reduce 
the  pounds  to  shillings  and  bring  in  the 
13  shillings,  which  make  753^. 

Divide  this  sum  by  226— the  quotient 
is  3^.  and  there  remain  75^.  and  id. 
over,  to  be  reduced  into  pence,  which 
makes  904rf.— Divide  this  by  226— the 
quotient  is  id. 

Recapitulation. 
The  first  quotient  is  3*.— the  second; 
4</.^— consequently  the  answer  is  £  0    3    4. 

LESSOJ^  12. 

If  77f  bushels  of  salt  cost  £  34  0  3  3,  what  is  that  a 

bushel  ? 

28 


£.     s.     a. 
226)37    13      4 
20 

226)753(3*. 
678 

.75*.  Ad. 
12 

226)904(4<f. 
904 


IH 
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The  quantity  is 
'  Multiplied  by 

The  divisor  is 

The  price  is 
Multiplied  by 


77f  bushels. 
4 


311  quarters  of  bushels. 

£34    0    3    3 

4 


£.     s. 
311)136     1 
20 


3 


311)2721(85, 
2488 

.233 
12 

311)2799(9(/. 
2799 


The  dividend  is  £  136     1     3    0    a  quadruple  sum 
firom  the  jQrst  price. 

Now  proceed  and  divide  this  sum  by  311,  the  quadruple 
Bum  of  the  quantity ;  the  quotient  will  be  the  answer. 

Three  hundred  and  eleven  cannot  be  con- 
tained in  1 36,  therefore  reduce  the  pounds, 
136,  into  shillings,  and  add  the  1  shilling 
above,  which  makes  2721^. 

Divide  this  sum  by  311,  the  quotient  is 

8^.  and  the  remainder  233^. 

Reduce  this  remainder  into  pence,  and 
add  the  3d.  above,  which  makes  2799rf.— 
Divide  this  number  by  31 1 — ^The  quotient 
is  9d. 
The  answer  to  the  question  is  tf  0  8^,  9d. 

Remarks* 
Note  1.  When  multiplying  the  34f  pounds  by  4,  in  Les- 
son 10,  I  say  4  times  4  are  16  and  the  one  fourth  makes 
17 — 7  and  carry- 1 — ^then  4  times  3  are  12  and  1  is  13, 
which  makes  1 37  for  a  divisor.  This  augments  the  quan- 
tity^  and  makes  it  4  times  greater  than  at  first. 

2.  Then  I  multiply  the  price  £2  19  11  I  by  4,  as  in 
Compoimd  Multiplication,  which  multiplying  makes  a  sum 
of  £  1 1  19  9.  This  also  augments  iheprice^  and  makes  U 
4  times  greater  than  at  first,  or  a  quadrup^  sum  from  the 
first 

3.  In  multiplying  56|  by  4  in  Lesson  1 1,  I  say,  4  times  6 
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are  24  and  the  two  fourtha  in  the  fraction  make  26«— 6  and 
carry  2,  &c. 

4.  When  multipljing  77f  of  Lesson  12,  I  say,  4  times  7 
are  28,  and  the  three  fourths  ia  the  fraction  make  31—1 
and  carry  3,  &:c. 

5.  Multiplying  the  quantity  by  4,  and  multiplying  the 
price  by  4,  keep  the  numbers  in  proportion;  as  in  the 
following  example. 

Suppose  we  divide  6  by  2,  the  quotient  is  3. 

Now  multiply  the  divisor  2,  by  4,  it  makes  8 ;  and  multi- 
ply the  dividend  6,  by  4,  it  makes  24. 

Divide  24  by  8,  the  quotient  is  3,  the  same  as  when  di* 
viding  6  by  2. 

Haw  to  find  the  price  of  one  pound,  when  the  price  is  given  of 

one  hundred  weight  or  112  pounds. 

RULE. 

Divide  the  price  of  112  pounds  by  8— divide  that  quo- 

tient  by  7,  which  makes  a  second  quotient ;  then  divide 

this  second  quotient  by  2,  and  the  third  quotient  will  be 

the  answer. 

EXAMPLES. 

LESSOJf  13. 

If  1  hundred  of  iron;co8t  79*.  Ad.  what  is  that  a  pound  ? 

NoTS.-— It  will  make  no  difference  to  divide  by  7  first  and  theq  by  8» 

First.    ShdlUngs. 
Seven  in  7—1 — 1  in  9 — 1  and  2  remain  I 
carry  to  the  pence.  .  t 

Pence. 
Two  shiilines  I  carried  make  24  pence  and 
4  are  28—7  in  28 — i. 

Second.    ShdlUngs. 
Eight  in  1 1—1  and  3  over  1  carry  to  the  pence. 

Pence. 
Three  shillings  over  I  carried  make  36  pence  and  4  make 
40— How  many  times  8  in  40  ? 


s. 

d. 

7)79 

4 

8)11 

4 

2)  1 

5 

8 
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Third.     Shillings. 
Two  in  one  I  cannot;  but  Is.  makes  12  pence  and  5 
are  17 — two  in  17—8  times  and  onp  over — 1  penny  makes 

4  farthings — 2  in  4 — 2  times. 

Thus  we  find  the  answer  to  be  8d.  2q. 

LESSOJV  14. 
A  merchant  bought  5  hundred  weight  of   lead  foe 
£  1 4  1 1     8,  what  was  that  a  pound  ? 

First     Pounds. 
Five  in  ]  4 — 2,  and  £  4  over. 

Shillings. 
£  4  over  make  80^.  and  1 1  are  9l. 

Five  in  91 — 18  times  and  1  over. 

Penes. 
One  shilling  over  makes  1 2  pence  and  8  are  20 — 5  in  20 

times. 

Second.      Pounds. 
Eight  in  2— no  times,  but  2  pounds  make  40^,  aqd  1 8^ 

make  58^, 

Shillings. 

Eight  jn  58 — 7  limes  and  2  over. 

Pence. 
Two  shillings  over  make  24  pence  and  4  are  28—8  in  28— 

5  times  and  4  over- 

Fqrthings. 

Four  pence  qv^r  n^ake  16  farthings — 8  in  16 — 2  times. 

Thirds     Shillings. 
Seven  in  7 — 1. 

Pmc^* 

Seven  in  3 — 0,  but  3d.  remain  undivided. 

Farthings. 
Three  pence  remaining  undivided,  make  12  farthjnga 
ftnd  2  are  14— t7  in  14  twice. 

Fourth.     Shillings  and  Pence. 
Two  in  1—0,  but  1*.  makes  12d.—r2  in  12-^6  tunes ;  set 
6  for  pence. 
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Farthings. 

Two  in  2  farthings — 1 ;  set  1  for  farthings.    The  answer 

is  6^/^  I^.  a  pound. 

Compound  Division  is  proved  by  Compound  Multiplication. 

EXAMPLE. 
Reverse  the  last  lesson  or  question  and  say,  "  If  1  pound 

of  Lead  cost  6rf.  ly.,  what  wiU  five  hundred  weight  CDst  ?^ 

£•     >.     d.     q.  £.     s.     d.     q. 

6      1  7     3     2 

2  8 


0     2  2     ]8     4     0 

7  5 


7     3     2  £  14      11     8    0  Proof. 


FORM  OF  ARITHMETICAL  CHARACTERS. 


Elqual  to,  marked  thus,  = 
Addition,  .-  ».  ^  -  ^  ^^ 
Subtraction,  ♦  ^  -  — 
Multiplication,      «    .    .  x 


Division,   marked  thus,    -r- 
Proportion,  :     :  :      : 

Square,      -----    -^ 

Square  Root,       -    -    -    ^ 


EXPLANATION. 

=  Two  parallel  lines  denote  Equality  ;  as,  35.=36  pence ; 

that  is,  three  shillings  equal  thirty-six  pence. 
+  A  perpendicular  and  horizontal  line  forming  a  cross, 

signify  Addition  ;  as,  4+2=:6.     3+2+4=9.     Read  thus,  4 

more  2  equal  6.     3  more  2  more  4  equal  9. 
—  *A  single  dash  denotes  Subtraction  ;  as,  7 — ^2=5.     7 — 2 

— 1=4.     Read,  7  less  2  equal  5.     7  less  2  less  1  equal  4. 
X  Two  lines  forming  a  cross  diagonally,  signify  MuUipKca- 

tion ;  as,  4x2=8.     That  is,  4  multiplied  by  2  equals  8. 
-T-  A  dash  with  two  periods,  one  above,  and  one  below  the 

centre,  signify  Division  ;  as,  1 2-^2=6.  That  is,  1 2  divided  by 

2  equals  6.    An  inverted j^arcn/A^sw  also  denotes  division. 

•  In  this  book,  the  dash  is  not  used  arithmetically  till  after  division. 
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: :  Four  points  se{  in  the  middle  of  four  numbers,  denote 
the  numbers  to  he  proportional  to  one  another,  in  the 
Rule  of  Three;  as  3  :  6 : :  12  :  24.  That  is,  as  3  are:  to 
6 : :  so  are  12 :  to  24. 

I  A  Square  signifies  that  the  square  of  any  number  is» 
required ;  as,  ""1 4=16 ;  or  the  square  of  4  equals  16. 
^  This  reversed  figure  seven,  signifies  that  the   Square 
Root  of  a  number  is  required,  as  v^l  6=4 ;  that  is  to  saj, 
the  Square  Root  of  16  equals  4,  or  is  4. 
These  characters  are  used  to  save  written  words,  and  to 
show  when  to  add,  subtract,  multiply,  or  divide,  without  a 
tedious  series  of  writing.     The  learners  may  copy  them 
several  times  on  their  slates.    See  Card  No.  26. 


DECIMALS. 

Having  given  a  hint  of  decimab  in  Multiplication,  I  will 
DOW  insert  a  few  lessons  to  aid  the  learner  in  common  busi- 
ness ;  but  as  the  whole  subject  of  fractions  is  tedious  and 
little  in  use,  shall  give  a  view  of  the  most  necessary  cases 
only. 

What  is  a  fraction  ? 

It  is  some  part  of  an  integer ;  that  is,  some  part  of  a 
whole  number;  as. 

One  fourth.    One  half.     Three  fourths.     Seven  eighths. 

T  T  T  T 

Nineteen  twentieths,  &c.  ^ 

These  are  called  vulgar  fractions ;  and  for  ease,  plain- 
ness, and  despatch  of  business,  decimals  have  been  invented 
for  a  svbstitute.  Therefore  our  first  business  will  be  to  form 
fractions  into  decimals. 

In  order  to  understand  ourselves,  let  us  have  a  name  for 
each  part  of  the  aforegoing  fractions. 


DECIMALS.  179 

KEY  TO  CARD  M.  26; 


«« 


The  up^r  number  is  called  Mmierqfar ;  and  is  made 
by  a  remainder  after  division. 

The  lower  numl^er  is  called,  Denominator;  and  is  the 
divisor  in  Pivision.    Thus,  divide  17  cents  equally  between 
^  boys,  each  share  is  4f ;  that  is,  four  and  one  fourth. 
- .  ^  *  To  turn  fractions  into  d^imab,  observe  the  following 

RULES, 
t  .]»  Annex,  that  is,  plaqe .  en  the  right  side  of  theJVtime- 
.  ^'ifaiorf  one  or  more  ciphers,  and  call  it  a  Dtmdend. 
«  }  -  2.  Take  the  Jojver  number,  the  Denofnmaior^  for  a  divisor :. 
%  'The  quotient  will  be  the  decin^al  required. 
/'/.    .'V  CASE  1. 

LESSOKl. 
What  is  the  decimal  of  f  >     *  4)  1 .00(.25 

The  numerator  is  ].  8 

Answer,    .25  hundredths,  20 

Remarks.  20 

In  dfbcimal  operations.  Long  Division  is  preferable  to  Short 

Divis^n,  on  account  of  knowing  where  to  place  the  divid-> 

ing  point.    This  point  is  the  only  difficulty  to  be  met  with 

in  decimals.    It  is  a  period  called  the  separatrixj  to  separate 

decimals  from  integers,  and  integers  from  decimals.* 

When  we  shall  readily  know  where  to  plaC^e  this  point, 

decimals  will  become  as  familiar  as  integers ;  and  greatly 

expedite  business  in  frequent  instances. 

To  know  how,  and  where  to  place  this  pointy  let  us  attend 

to  a  few  particular  rules.  \ 

DIVISION. 

1.  Count  the  decimal  places  in  the  dividend.    Suppose 
them  to  be  two  as  in  lesson  first 

2.  Count  the  number  of  decimals  in  the  divisor,  if  any, 
then  begin  at  the  right  hand  figure  in  the  quotient,  and 

•  Integer  signifies  a  whole  number ;  as,  a  pound,  an  ounce^  a  bushel,  a 
irailon,  &c.  **  The  whole  of  any  thing.'^ 


u-jsifikic- 


continue  counting,  tdwarcjb^hb  J^ft,tiU  y^ 

equal  to  the  dea AiOS-in  the  i^Yidenfld:^  ;l^ 

ratrix  or  poin]fl*:      •      .     /^    V  :/   f  /;'''    ''*  ••A-^'f^- 

3.  But  if^ie  numbef  pf  ^gOT     iW  tli^  qwitfef^^^^        short, 


phers  on  the  qght  according' td.  diac^tiofi^  *;■•..•# 

Note. — ^In  forming  frSK^iOHs  inw*  d6cilEAb;ite  .coils  1^ 
the  JVwmcra/orv  and*   £>i?newtfw(pr^  ;?is  #<iHd>iBJliQ(^  -  wh^le.  / 

numbers.         ,^v;;  •;•  v    .-  .;.'.^     ^  -SS^^iV ;,;.;.  ^  v^? 

For  instances  obsetyei  le^sorififst.    We  {^l^v^^t  (^f^ 4*^1^ .  .  .♦'- 
dend,  and  4  for  a  diviiof.!-  y^e'  then  see  th^  4  cannot  be  '^  /; 
contained  in  1 ;  thereforl^.{)|age  a  point  and  annex  cipliers 
to  the  right  of  the  point.    '  v;-f 

These  ciphers  show  us  hoVinany  decimal  parts  are  con- 
tained in  the  dividend;  and  that  the  digit,  1,  is  considered 
as  an  integer.* 

In  the  next  place  we  proceed  with  Division;  when  4one, 
begin  to  count  and  see  where  the  point  must  be  placed  in 
the  quotient  As  there  is  no  decimal  place  in  the  divisor 
of  lesson  1,  begin  at  the  right  hand  of  the  quotient  and  count 
towards  the  left,  till  having  a  number  equal  to  the  decimal 
places  in  the  dividend :  then  place  our  point  as  on  the  left 
side  of  .25  hundredths.  This  counting  proves  its  being 
placed  right  at  first. 

LESSOJV  2. 

What  is  the  decimal  of  ^  ? 


The  numerator  is  1. 
The  denominator  is  2. 


In  this  lesson  it  is  neces- 
sary to  annex  one  cipher 


2)1.0(.5 
10 

only ;  consequently  there  is  but  one  decimal  place  in  the 
dividend.  And  as  there  is  but  one  figure  in  the  quotient, 
the  point  must  be  placed  on  the  left  of  that  figure.  Thus, 
.5  tenths. 

*  Digii^  sj'i^nifies  anj  number  under  fen. 


>A 
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Note.— 'Th6  separatrix  or  point,  is  in  t^  place  of  units 
when  ridding  decimals,  and  instead  of  reading  Units,  tens, 
hundreds,  &c.  towards  the  left  as  in  wjbole  numbers,  we  be« 
gin  with  the  point,  calling  it  units,  and  read  to  the  right 

EXAMPLES. 
.  Call  the  point,  units.'    .25  units,  teii^;  hundreds :  twenty- 
five  hundredths.     .5  units,  tens:  five  tenths.     .075  unitS| 
tens,  hundreds,  thousand^:  seventy-five  thousandths. 


i        •  ^  LESSOjy  3. 

liVhat  is  tbe..A^maI  ofi  ? 

4)3.00^75  hundredths,  the 
2  8  —         answers 

.20 
20 

LESSOJy  4. 

What  is  the  decimal  of  {  ? 

Answer,     .875 

8)7.000(.875 
64 

.60 
56 

.40 
40 

LESSOJ>r  5. 
What  is  the  decimal  of  il  ? 


LESSOjy  6. 

Digression  IsL 

What  is  the   amount  of 
.25  .5  .75  .875  and  .95  of  a 
pound  ? 
I         Rule  in  Addition. 
«.  Begin   at   the    period  or 
units,  and  place  tens  under 
tens,  hundreds   under  hun- 
dreds, ^-c.  towards  the  right ; 
then  add  as  in  whole  num- 
bers  carrying  at  every  ten. 

.25       hundredths* 

.5         tenths. 

.75       hundredths. 

.875     thousandths. 

.95       hundredths. 


2  0 


20)19.00(.95 
180 


.  100 
100 


Ans.  .95 


3.325 


Answer,  £  3.325 
In  words,  Three  pounds, 
and  three  hundred  and  twen- 
ty-five thousandihi  of  a  pound. 

Or, 
Three  tenths,    two  hun- 


29 


\ 
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dredths,  and  5  thousandths 
of  a  polind. 

How  shall  we  know  where 
to  place  the  decimal  point 
in  Addition  ? 

RULE. 

Count  that  number  which 

has  the  most  decimal^laces : 
then  begin  at  the  right  of  the 
amount  and  count  as  many 
towards  the  left ;  there  place 
the  point  The  figures  on 
the  left  of  the  point  are 
whole  numbers. 

LESSOJ^  7. 

Digression  2nd. 
How  shall  we  find  the  va- 
lue of  £  3.325  in  pounds, 
shillings,  and  pence  ? 

RULE. 
Multiply  the  decimals  by 

the  denominations  in  pounds, 

shillings,    and   pence ;    the 

figures  that  happen  on  the 

left  of  the  point,  are  whole 

numbers. 

EXAMPLE. 
£  3.325 

20$.  in  a  pound. 


Proof  of  Lessons  6  and  7,  iy 
menial  and  practical  caknla" 
tion.  .         ^  •  . 


^  or  .25    of  a  pound 
^  or  .5 
.|  or  .75 
I  or  .875 
i*or  .95 


a  0     5  O 

»  0  10  O 

=  0  15  O 

c=  0  17  6 

«  0  19  O 


Shil. 


Pence, 


6  .500 

1 2d.  in  a  shil. 


6  .000 
Ans.  £3  6s.  6d. 

•  Ciphers  added  for  Decimals. 


Amoimt,     £3    6     6 
Query. 
What  is  the  use  of  having, 

several  suthslDf. money  form- 
ed into  Decimals  ?     ^ 

The  benefits  arising  are 
many  and  great:  we  can 
then  make  calculations  with 
ease,  by  carrying  at  every 
ten  as  in  whole  numbers. 
For  in  all  decimal  opera- 
tions, except  Duodecimals, 
we  carry  at  every  ten. 

LESSOJV  8.     Card  27. 
What  is  the  decimal  of  -^ 
of  a  pound  ? 

12)1.000(.08333 
96 

.40 
36 

.40* 
36 

.40* 
36 
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Remarks. 

In  the  first  place  w^  fix  the  point  and  annex  three  ci- 
phers to  the  I  thus,  1 .000 

Then  say,  how  many  times  12  in  100?  8  times  and  4 
remain.     Bring  down  the  other  cipher  makes  40. 

How  many  times  1 2  in  40  ?  3  times  and  I  remain.  Then 
annex  a  cipher  to  the  remainder  and  mark  it  with  an  as- 
terisk thus,  40*.      Then  proceed.      -' ' 

How  many  times  12  in  40  ?  3  times  and  4  remain.  An- 
bex  another  cipher  to  the  remainder  and  mark  it  as  before. 

Then  how  many  times  1 2  in  40  again  ?  3  times  and  4 
remain ;  and  in  this  manner  4  would  remain  continually 
without  end. 

We  will  therefore  call  this  decimal  a  «in/,t  that  is,  a 
number  which  cannot  be  reduced  to  exactness. 

Let  this  decimal  be  marked  with  the  sign  of  more, 
thus,  .08333+4 

But  whence  came  this  0  on  the  left  side  of  the  8  ? 

I  will  explain  it :  we  had  three  places  of  decimals  an- 
nexed to  the  1 ;  then  we  added  two  more  marked  with  a 
star  or  asterisk ;  the  whole  make  five  decimal  places  in 
the  dividend. 

Now,  the  rule  says,  "  If  there  be  a  deficiency  of  deci- 
mal places  in  the  quotient,  supply  tl^e  defect  by  prefixing 
ciphers  on  the  left." 

Let  us  count  the  decimals  in  the  quotient,  beginning  at 
the  right :  3,  3,  3,  8 :  here  are  only  four,  but  we  ought  to 
have  five ;  because  there  are  five  decimal  places  in  the 
dividend. 

Then  prefix  a  cipher  on  the  left  of  8  in  the  quotient,  and 
place  the  separatrix  or  point  on  the  left  of  the  cipher. 

To  read  this  decimal,  call  the  point  units :  then  pro- 
ceed to  the  right;  ^^Tens,  hui^dreds,  thousands,  tens  of 

f  A  decimal  that  comes  to  a  dose  without  a  remaiaderi  as  in  Lesson  4| 
may  be  called  a  finite  decimaL 
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thousands,  hundreds  of  thousands/^      ^^  Eight  thousand 
three  hundred  and  thirty-three ;  One  hundred  thausandthsP 

Answer  in  figures,  .08333+4  of  a  pound,  or  in  form  of  a 
vulgar  fraction,  thus,  ylfHr +4 

LESSOK  9, 

What  is  the  decimal  of  -y^  ? 

i5)8.00000(.53333+5 
75 


.50 
45 

.50 
45 


,50 
45 

,50 
45 

.5 


Remarks. 

This  decimal  is  also  a  surd. 
The  quotients  of  such  fractions 
must  be  continued  in  proportion  to 
the  magnitude  of  the  integer  from 
which  they  proceed ;  that  is  to  say, 
-|Sj.  of  a  pound  is  a  sum  of  greater 
value  than  -^  of  a  farthing ;  and  as 
decimals  decrease  towards  the  right, 
it  is  more  needful  to  extend  the 
decimals  of  a  pound,  than  of  an  in- 
ferior denomination. 
Five  places  of  decimals  are  com- 
monly sufficient  for  minuteness  in  most  cases  of  importance; 
but  for  the  sake  of  curiosity  in  some  peculiar  calculations, 
the  operator  may  extend  decimals  to  what  length  he  please. 

NoTB. — ^The  remainder  of  a  surd  must  be  added  in  proof. 

Copy  the  following  on  your  slates y  having  reference  at  the  same 

ttme^  to  the  Table  onpag^  185. 

.1  Ope,  tenth. 

.12  Twelve,  hundredths. 

.123         One  hundred  and  twenty-three,  Thmsandths. 

,1234       One  thousand  two  hundred  and  thirty-four,  Ten 

thousandths. 
,12345    Twelve  thousand  three  hundred  and  forty-five. 

One  hundred  thousandths. 
•  «123456  One  hundred  twenty-tiiree  thousand  four  hun^ 

dred  and  fifly-six,  MilUonths, 
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Pecimals  may  be  read  collectively  or  singly, 
CoUecHuely  thus:    One  hundred  twenty-three  thousand 

four  hundred  and  fifty-six,  MiUionihs. 

Singly  thus:    One  tenth,  two  hundredths,  three  thou* 

^andths,  four  ten  thousandths,  five  hundred  thousandths, 

»ix  millionths. 

NUMERATION  TA^LE 

IN  DKGIMALS, 

Copy  the  Card  on  your  states. 

CO 

•3 

I  1 

a     o 


• 

CI 

09 

o 

o 

<£ 

•X 

H 

(O 

• 

B 

G 

1 

C 
0^ 

OP 

u 

0 

0 

o 

0^ 

o 

3 

D 

H 

s 

H 

H 

» 

S 

•     12     3     4     5     6 

A   CONCISE    VIEW    OF   DECIMAL    RULES. 

I.  Addition. 
Count  the  decimal  places  in  the  greatest  number  of  de- 
cimal figures  of  the  sum  to  be  added.     Begin  at  the  right 
of  the  sum  total,  and  count  ieis  many  towards  the  left  for 
decimals. 

2.  Subtraction. 

Let  the  decimal  places  in  the  remainder,  be  equal  to  the 
greatest  number  of  decimals  in  either  of  the  two  numbers 
above  singly  considered. 

3.  MultipUcation. 

The  number  of  decimal  places  in  the  product,  must  be 
equal  to  the  whole  of  those  in  the  two  factors ;  and  if 
figures  are  wanting  in  the  product,  prefix  ciphers  on  the 
left)  to  supply  the  defect 
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4.  Division. 
The  number  of  decimal  places  in  the  divisor  and  quotient 
counted  together,  must  be  equal  to  those  in  the  dividend. 

Note  1.  If  decimal  places  be  wanting  in  the  dividend^  annex  so  many 
ciphers  as  you  please. 

2.  If  there  be  decimal  places  wanting  in  the  quotient,  supply  the  defect 
by  prefixing  ciphers^ 

These  Rules  shall  be  more  fully  explained ,  when  we  work  by  them  sepa- 
rately. 

CASE  2, 

To  find  the  integral  value  of  a  decimal 

RULE. 

Multiply  the  fraction  by  the  denominations  of  the  integer, 

and  point  off  the  decimal  parts  to  the  right ;  the  left  will 
be  integers ;  as  in  Lesson  7. 

LESSOJV  10. 
How  many  cents  in  .25  of  a  dollar  ? 

.25  multiplied  by  100 
100  cents  make  1  dollar,       100 


Answer,       25  cents,  25.00 

By  what  rule  do  we  point  ofT  decimals  in  multiplication  ? 

By  counting  the  decimal  places  in  both  factors ;  that  is 
in  the  multiplicand  and  multiplier :  Then  begin  at  the  right 
of  the  product  and  count  so  many  towards  the  left  as  were 
in  the  two  factors ;  there  place  the  point.  The  figures  on 
the  left  are  integers.      See  Rule  3. 

Note. — ^If  there  be  not  so  many  figures  in  the  product  as  are  in  the 
two  factors,  supply  tlie  defect  by  prefixing  ciphers  to  the  left  hand. 

EXAMPLE. 


Multiply  .004 
By    ^'      .8 


Product,  .0032 


Here  are  three  decimals  in  the  upper 
factor,  and  there  is  one  in  the  lower ; 
therefore  we  must  have  fourin  the  product. 

REMARKS. 
It  is  of  importance  to  know  the  place  of  the  decimal  point ; 

because  decimals  decrease  in  a  tenfold  proportion  towards 

the  right,  as  whole  numbers  increase  towards  the  left. 
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In  the  above  example,  if  the  cipher  had  not  been  prefixed, 
the  number  would  read  .032  "  thirty-two  thousandihsP 
Whereas  the  true  number  is  "  thirty-two  ten  thousandths.^^ 

LESSOJV  15. 


LESSOJ>r  11. 

What  is  the  value  of  .5  of  a 
dollar  in  cents  ? 

•5x100 
100     -> 


Answer,    50.0  cents. 

LESSOJV  12. 

What  number  of  shillings 
are  in    .75  of  a  pound  ? 
20 


Ans.    1 5.00^. 

LESSOJV  13. 

How  many  cents  in  .875  of 
a  dollar. 

.875 
100 


87.500 
Answer,  87.5  cents. 
In  this  result  or  product  it 
may  be  observed  that  the 
faction  is  five  hundred  thou- 
sandths ;  but  that  is  the  same 
as  fifty  hundredths,  or  five 
tenths. 

LESSOJV  14. 

In  .8  of  a  dollar,  how  many 
cents  ? 

.8 
100 

80.0 
Answer,  80  cents. 


In  .75  of  a    shiUing  how 
many  pence  } 

.75x12 
12 


Pence,    9.00 

Answer,  9  pence. 

LESSOJV  16. 
How  many  shillings  in  .95 
of  a  pound  ? 

.95x20 
20 


Shillings,  19.00 

Answer,  19  shillings. 

LESSOJV  17. 
What  is  the  value  of  ;8126 
of  a  shilling  ? 

.8125 
12 


Pence,  9.7500 

4 


Farthings  3.0000 

Answer,  9rf.  3y. 

LESSOJV  18. 
What  is  the  proper  quan- 
tity of  .0625  of  a  hundred 
weight,  or  1 1 2  pounds  ? 

.0625 
112. 


1250 
6875 


Pounds,    7.0000 

Answer,  7  pounds. 
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LESSON  19. 

What  number  of  pounds 
Avoirdupois  are  in  .1875  of 
a  hundred  weight  ? 

.1875 
112. 


3750 
20625 


Pounds,  21.0000 

Answer,    21  pounds. 

LESSON  20. 

If  60  pounds  of  wheat  make 
1  bushel,  how  many  pounds 
are  in  .75  of  a  bushel? 

.75 
60 


LESSON  22. 

What  is  the  proper  valu0 
of  .1875  of  a  pound  currency^ 
£  .1875 
20s. 


ShiUings,  3.7500 

12 


Pounds,    45.00 

Answer,    45  pounds. 

LESSON  21. 

What  is  the  proper  value 
of  .790625  of  a  pound  ? 
£  .790625 
20s. 


Shillings,  15.812500 

12;. 
Pence,       9.750000 

4 


Farthings,  3.000000 

Answer,  159.  90^.  3^. 

Read  the  above  question 
thus :  *'  Seven  hundred  and 
ninety  thousand  six  hundred 
and  twentv-fivc  Millionths. 


Pence,  9.0000 

Answer,    3^.9(/. 

CASE  3. 

LESSON  23. 

Reduce  155.  9e/.  Sy.  to  the 
decimal  of  a  pound. 

How  fthall  we  reduce  quan^ 
titles  of  several  denomina- 
tions, such  as,  shillings,  pence 
&  farthings;  quarters, pounds, 
ounces,  &c.  to  a  decimal  } 

RULE. 

1.  Begin  a  column  with  the 
least  denominatioti  and  pro- 
ceed downwards  to  the  great- 
est, thus. 

Farthings,  3 

Pence,  9 

Shillings,  15 

Ounces,  1 2 

Pounds,  21 

Quarters,  2 

2.  Let  ciphers  be  ideally 
annexed  as  tney  really  are  in 
Lessons  3,  4,  and  5. 

3.  Begin  at  the  top  and  di- 
vide each  number  by  its  var 
lue  in  the  next  denomination ; 
that  is,  farthings  by  4,  pence, 
by  12,  shillings  by  20,  &c. 
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4.  Place  the  quotient  as  a 
decimal  part  for  each  denom- 
ination next  below.  For  in- 
stance, when  dividing'  &r- 
things,  place  the  quotient  on 
the  right  of  pence.  When 
dividing  pence  and  the  deci- 
mals annexed,  place  the  quo- 
tient on  the  right  of  shillings, 
&C.  The  last  quotient  will 
)pe  the  decimal  required. 
Opekation. 


4 
12 
?0 


3. 

9.75 

15.8125(.790625 
140 


.181 
180 


..125 
120 


..50* 
40 


100* 
Answer,  .790625  oi'a  pound. 

LESSOJV  24. 
Reduce  \2s.  6d.  .iq.  to  the 
decimal  of  a  pound. 


4 
12 

20 


3. 

6.75 
12.5625(.628l25 
12  0 


..56 
40 


..25 
20 

n    ■  I 

.50* 
40 

loo* 

100 
Answer,  .628 1 2d 

LESSOJV  2,5. 

Reduce  9d.  3q.  to  the  deci- 
mal of  a  shilling. 


4 
12 


3, 

9.75 
.8125 

Answer,  <8I25 


LESSOJV'  26. 

Reduce  3^.  to  the  decimal 
of  a  shilling. 


4 
12 


3. 
0.75 

.0625 

Answer,  .0625 


162 
160 


. .  25     continued. 


LESSOJV  27. 

Reduce  .3*.  6d.  to  the  deci- 
mal of  a  dollar  of  8$. 
12  6. 
8  3.5 
.4375 
Answer,  .4375 

LESSOJV  28. 

Reduce  7*.  3<l.  to  tin?  deci- 
mal of  a  dollar  of  8  shillings. 
12  3. 
«  7.25 
.90625 
Answer.    .90625 
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IjESSON  29. 

Reduce  2s.  6d.  to  the  deci- 
mal of  a  dollar  of  6  shillings. 
1216. 
6  2.5 

41666+4 
Answer,  .416664-4 

Proof  by  Case  2. 

•41666+4 
6 


Shillings,  2.50009 

12 


Pence,  6.00000 

See  Note  under  Lesson  9. 

LESSON  30. 

Reduce  .3^.  9d.  to  the  deci- 
mal of  a  dollar  of  7s.  6d.  Jer- 
sey currency 


H  we  reduce  the  6ct.  to,  the  ^^ 
cimal  of  a  shUlinei  riz.  .5  an4 
anpexthi&decimsu  to  7^.  thm^ 
7.5 

2.  For  p}acing  the  point  ii) 
this  answer,  see  Dipision^ui^ 
derLe^l. 

LESSON  31. 

Reduce  U.  lfkl.2iq.  to  the 
decimal  of  a  doHar  Jersej 
currency. 
4  2. 

12  10.6 

7.5!  1 .875(.25  Answer. 
150 


12 
7.5 


9. 

3.75(.5  Answer. 

3  75 


REMARKS. 

1 .  As  7s.  6d.  make  a  dollar, 
we  must  divide  by  it  for  our 
]3st  divisor.  And  as  it  can- 
not l^e  used  in  its  present  form^  I 


.375 
375 

LESSON  32. 

I  wish  to  prepare  £  25  lis. 
6d.  for  a  common  multiplier 
in  making  put  a  tedious  Re- 
turn of  Assessments. 

What  is  the  number  reqmr- 
ed  ?    Answer,  £  25.875 

DmECTIONS. 

Reduce  the  17^.  6d.  to  the 
decimal  of  a  pound,  and  place 
the  25  pounds  Qn  the  left  of 
the  seps^ratrix. 
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INTRODUCTION  TO  ARITHMETIC, 

PARTVIII. 

CONTAINING, 

REDUCTION  OF  WEIGHTS  AND  MEASURES, 

DUODECIMALS,  REGULATIONS  OF  OLD 

LINES,  AND  THE  METHOD  OF 

MAKING  NATURAL  RADIUS. 


REDUCTION. 
KEY  TO  CARD  JVb.  28. 

THIS  Rule  is  used  in  reducing  large  denominations  to 
small  ones,  as,  pounds  to  shillings,  pence,  &c.  called  /2e- 
duciion  descending^  or  m  reducing  small  denominations  tq 
large  ones,  as,  farthings  to  pence,  shillings,  &c.  called 
RecbuiHon  ascending ;  but  these  niceties  are  unworthy  the 
(ittention  of  men  in  business :  The  main  thing  is  to  under- 
stand how  lo  calculate  with  accuracy  and  despatch.* 

We  shall  therefore  attend  to  such  lessons  as  will  most 
probably  happen  in  the  common  business  of  life ;  and  study 
out  those  of  amusement,  when  time,  circumstances,  and 
propriety  will  admit. 

AVOIRDUPOIS  WEIGHT. 

16  drams,  mailed  dr.  make  1  ounce,  oz. 

16  ounces  make  1  pound,  lb« 

28  pounds  1  quarter  of  a  hundred  weight,  qjr. 

4  quarters,  or  112  lb.  1  hundred  weight,  cwt 

20  hundred  weight  1  ton,  T. 

60  pounds  1  bushel  of  wheat  in  New-York,  B. 

^  De^po^ch  is  more  modern  than  dispatch^ 

31 
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LESSOJV  1. 
in  1440  lb.  of  wheat,  how 
jtoany  bushels  ?    Ans.  24  B. 

Directions. 
1 440-4^60=24  for  an  answer. 
That  18,  1440  divided  by 
60  ^uals  24  for  ail  answer. 
6|0)144|0 
24  B. 

LESSOJV  2. 
In  18000  It.  of  wheat,  how 


2.  Multiplj  this  sum  hj  28f 
the  number  of  pounds  in  a 
quarter,  and  add  the  25  lb. 
of  the  given  sum,  which  will 
make  for  an  answer,  1649  lb. 

14x4+2=58.^'. 

58x28+25=1649. 
Read  thus : 

14  multiplied  hj  4  added 
to  2  equals  58. 

58  multiplied  by  28  added 


many  loads  at   20    bushels  to  25  equals  J  649. 


each?  Ans.  15  loads. 

18000-7-60-7-20=15  for  an 
answer. 

That  is,  l800Qdivided  by 
60,  divided  by  20,  equals  15 
for  an  answer. 

LESSOJS-  3. 

Bought  4  loads  o^  wheat 
Weighing  as  follows : 

1  load,  -     1235   lb. 

2  -         -     1245 

3  -         -     1231 

4  -         .     1242 


6|D)495|3 

82  33  lb. 
How  many  pounds  and  bush- 
els in  the  whole  ? 

Answer,    4953  lb.  or  82 
B.  33  lb.  over. 

LESSOJSr  4. 
Ii>  14  cwt.  2  qrs.  25  lb.  how 
many  lb.  ? 

Directions. 
t.  Multiply  14  by  4,  the 
number  of  quarters  in  a  hun- 
dred weight,  and  add  the  2 
qrs.  in  the  given  sum,  makes 
58  qrs. 


Operation. 

ctvL  qrs.    Ijb^ 
14     2     2d 
4 

58 
28 


489 
116 


I 


1649 

LESSON  5. 

Bring  1649  pounds  into 
hundreds,  quarters,  and 
pounds. 

Ans.  14  cwt  2  qrs.  25  lb. 

Directions. 

t     l649-J-28=58  and  25  lb. 
over. 

58-^4=14  and  2  qrs.  over. 
Read  thus : 

1649  divided  by  28,  equab^ 
58  and  25  lb.  over. 

58  divided  by  4,  equals  14 
and  2  qrs.  over. 
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Opgration. 
28)1649(58  qrs. 
140 


.249 
■  224 


.251b. 
4)58 
14  2  qrs. 

LESSON  6. 
In  33152  ounces,  how  many 
kundred  weight  ? 

Ans.  18  cwt  2  qrs. 
33l52-i-l6=2072  lb. 
2072-7-28=74  qrs. 
74-i-4=:l8  cwt.   and  2  qrs. 
•ver.    Read  thus, 

331 52  divided  bj  1 6  equals 
2072  lb. 

2072  divided  by  28  equals 
74  qrs. 

74  divided  by  4  equals  18 
and  2  qrs.  over. 

Operation. 
16)33152(2072  lb.* 
32 


.115 
112 

..32 
32 

00 
lb. 
28)2072(74  qrs. 
196 


112 
112 

000 


qrs. 
4)74 
18  cwt  2  qrs. 

LESSON  7. 
In  18  cwt  2  qrs.  how  ma- 
ny ounces  ?    Ans.  33152  oz. 

Directions. 
I8x4-f2=74  qrs. 
74x28=2072  lb. 
2072xi6=33l52oz. 

Operation. 
cwt  qrs. 
18    2 


qrs. 

74 

28 


74  qrs. 


592 
148 

2072  Ibk 
16 


12432 
2072 


33152  oz. 

KEY  TO  CARD  No.  29. 

LESSON  8. 
Bought  4  hogsheads  of  to- 
bacco weighing  as  follows. 

cwt.    qrs.    lb. 
12        1       14 

11  2       21 

12  3       15 
12        0       25 


iHhd. 
2 
3 
4 


49        0        19 
What  is  the  weight  of  the 

whole  ?_ 
Answer,  49  cwt  1 9  lb.  or, 

2T.  9cwtOqr.  19  lb. 
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LESSOJy  9. 
Take  12  cwt  0  qrs.  25  lb. 
from  49  cwt  Oqrs.  I9lb.  how 
puich  remains  ? 
Answer,  36  cwt  3  qrs.  22  lb. 
49  cwt  0  qre.  19  lb. — 
12  0  25 

5s36  3  22 

Read  thus,    • 
49 cwt  Oqrs.  19 lb. 

less 
12  0  25 

eqoak 
36  3  22 

Operation. 

cwt       qrs.      lb. 

49  0         19 

12  0         25 


I 


"^ 


36 


22 


jSddiiim  and  Subtraction. 

In  these  Rules  we  carry  at 
ererj  16  in  the  drains  and 
ounces,  at  28  in  pounds,  at  4 
in  quarters,  and  at  1 0  in  hun- 
dreds ;  but  if  we  wish  to 
make  tons,  then  carry  at  20 
in  the  hundreds. 

LESSOJT  10. 

If  49  cwt-  19  lb-  of  tobac- 
co be  transported  on  4  wag- 
gons, what  weight  will  each 
carry  on  an  average  ? 

Answer,  1 2  cwL  I  qr.  4  lb. 
12  oz. 

cwt.       qr.       lb.        qz. 
4)49       0       19  0 

12        1         4         12 


in  4  .^  1.  4  in  9.^  2.  and  1  cwt 
over  which  make  4  quarters. 

Then  4  in  4?  1.  4  in  19? 
4  times  and  3  over. 

Three  pounds  make  48 
ounces;  4  in  48.^  12  times,. 

LESSOjy  11. 
Forty-four  seamen  take  in 
a  prize  82  cwt  2  qrs.  22  lb. 
of  Indigo :  What  quantity  wiU 
be  l^ft  for  the  ship  after  giv- 
ing each  man  105  lb.  4  oz.  ? 
Answer,  41  cwt  1  qr.  ll  lb. 

Directions. 

Reduce  the  105  lb.  into  qrs. 
by  28,  that  is,  105-t-28=3  and 
21  lb.  over,  or  105  lb.  4  oz. 
equals  3  qrs.  21  lb.  4  oz. 

Multiply  this  quantity  by 
1 1  and  by  4,  the  product  will 
be  theisame  as  if  multiplied 
by  44,  the  number  of  men. 
lb. 
28)105(3  qrs, 
84 


cwt 


21 
qrs. 
3 


lb. 
21 


o^ 
4 

n 


10 


12 
4 


41        1       11         0 
Thus  44  men  will  receive 
[  1   cwt   1  qr.   11  lb. ;  whichi^^ 
quantity  must  be  subtractec 
from  the  whole,  viz.  82  cwt 
In  this  operation  we  say  4  2  qrs.  22  lb, 
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Operation. 
cwt.   qrs.  Ih. 
82      2     22 
41       1      11 

41       1      11  for  the  ship. 


In  multiplying  3  qrs.  21  lb« 
4  oz.  we  say, 

11  times  4  are  44  oz.  44 
ounces  make  2  lb.  12  oz. ;  set 
12  for  ounces  and  carry  2  to 
the  pounds.  ' 


Pounds. 

Eleven  times   21  are  231  and  2  we  carried  make  233  lb« 

28  in  233?    8  times  and  9  over;  this  makes  8  quarters 

and  9  pounds ;   set  down  9  and  carry  8  to  the  quarters. 

Quarters. 

Eleven   times  3  are  33  and  8  we  carried  are  41.    41 

quarters  make  10  cwt  1  qr. 

Then  we  multiply  10  cwt.  1  qr.  9  lb.  12  oz.  by  4 :  the 

product  is  41  cwt  1  qr.  11  lb.  to  be  given  to  the  44  seamea 

Operation  in  words. 
Ounces. 

Four  times  12  are  48 :  48  ounces  make  3  lb.;    carry  3 

to  the  pounds. 

Pounds. 

Four  times  9  are  36  and  3  we  carried  make  39  lb.  or 

1  qr.  1 1  lb. ;  set  down  1 1  and  carry  1  to  the  quarters. 

Quarters. 

Four  times  1  is  4  and  1  we  carried  makes  5:  5  quarters 

make  1  cwt  1  qr. ;  set  down  I  and  carry  1  to  the  hundreds. 

Hundreds. 

• 

Four  times  10  are  40  and  1  we  carried  makes  41.  Sub- 
tract this  quantity  from  82  cwt  2 qrs,  and  22  lb.,  the  remain- 
der will  belong  to  the  ship.     See  operation  marked  A. 

Remarks. 

The  perplexity  of  boys  in  working  the  four  last  lessons, 
is  a  sufficient  evidence  of  mismanagement  during  past  ages. 

It  has  been  too  fashionable  to  puzzle  young  beginners  in 
arithmetic,  with  all  the  weights  and  measures  when  they 
are  learning  Addition  and  Subtraction. 
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Their  minds  ar6  thereby  overcharged  with  various,  intri- 
cate, and  unplea^ing  objects,  before  thej  are  informed  ^^ith 
^,  practical  knowledge  in  figures. 

The  consequences  of  which  have  beent  a  loss  of  time, 
discouragement,  and  a  forsaking  of  arithmetic. 

It  is  hoped  that  these  hints  will  serve  to  relieve  cipher- 
ing classes  in  fiiture,.  from  so  needless  a  burden.  > 

LESSOJS"  12. 
Bought  1 57  barrels  of  sugar,  weighing  in  gross,  363  Ihi. 
each :  Tare,  27  lb.  a  barrel. 
How  many  pounds  neat  ? 

N.  B.  Merchandise  weighed  in  boxes,  bo^^y  barrels^  &c.  is  called  gp^Mif 
but  afler  the  tare^  ^at  ia,  the  weight  of  th^  boxes,  bags,  Sfc  i«  subtracted^ 
tk9  Wffigbt  is  called  Qeat. 

Directions. 

1.  Multiply  the  number  of  barrels  by  the  tare  per  bar- 
rel, the  product  will  be  4239  for  tare. 

2.  Multiply  the  number  of  barrels  by  the  gross  weight 
of  each  barrel,  the  product  will  be  5699 1  for  the  gross ; 
subtract  the  tare  from  the  gross,  the  remainder  will  be  neat 

Operation. 

1 57  barrels.  363  lb.  grossv^ 

27  lb.  tar«  per  bwrej.  157  barrels; 


1099 
314 

4239  Amount  of  tare. 

2541 
1815 
363 

56991  gross. 
4239  tare. 

52752  neat. 

TROY  WEIGHT. 

24  grains,  marked  gr.  make  I  pennyweight,  pwt 

20  pennyweights,                    1  ounce,  oz. 

12  ounces,                                1  pound  V  Ib^ 


REDUCTION  OF  TROY  WEIGHT,         I9t 
KEY  TO  CARD  M.  29. 

Bj  this  weight,  gold,  silver^  jewels,  electuaries,  and  all 
liquors  are  weighed ;  but  it  is  seldom  used  in  the  United 
States. 

Merchants  that  receive  considerable  sums  6t  gold,  over- 
seers of  the  mint,  banking  houses,  and  silversmiths,  mak* 
use  of  this  weight 

Note. — A  carat  is  the  twenty-fourth  part  of  any  quantity  or  weight. 

Twenty-two  carats  of  gold,  and  2  carats  of  copper  melted  together, 
make  the  standard  for  gold. 

Eleven  oz.  2  pwts.  of  fine  silver,  mehed  with  IS  pwt0. 6f  copper,  mali# 
the  true  standard  for  silver  coin. 

In  these  cases  copper  is  called  allay. 

LESSOJ^  h 

In  30  lb.  1 1  oz.  how  many  pennjrweights  ? 

12  ounces  in  a  pound.  Ans.  7420ptrt8. 

371 

20  pennyweights  in  an  ounce. 


7420 

LESSOJV  2. 

In  8  lb.  3  oz.  15  pwts.  of  silver,  how  many  ftpoof^  of  4  oz 

15  pwts.  each?  Ans.  21  spoons. 

Directions. 

Reduce  the  whole  quantity,  8  lb.  3  oz.  15  pwt  into  pen- 
nyweights for  a  dividend. 

Reduce  the  weight  of  each  spoon  into  pennyweights  for 
a  divisoir ;  the  quotient  will  be  the  answer. 

Operation.         ^ 
lb.  oz.  pwt  6se.  pwt 

8    3    15  4     15 

12  20 

99  oz.  Divisor,  95  pwt 
20                                   95)1995(21 
190 


1995  pwts.  dividend. 

..95 
95 


f 
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LESSOjy  3.     Troy  Weight. 

A  gentleman  having  10  lb.  3  oz.  of  silver,  wished  to  make 
candlesticks  of  1  lb.  cups  of  6  oz.  table  spoons  of  2  oz. 
^d  tea  spoons  of  ^  an  ounce,  and  to  have  an  equal  num- 
ber of  each ;  what  was  that  number  }      Ans.  6  of  each. 

Directions. 

1.  Reduce  the  given  quantity  of  silver,  viz.  10  lb.  3  oz. 
to  pennyweights  for  a  dividend. 

2.  Reduce  each  article  to  pennyweights  and  add  them : 
Take  the  amount  for  a  divisor. 

lb.  oz.  lb.        pwt  in  s^ 

)  0     3  1x1 2)c 20=5240  candlestick. 

12  oz.  in  a  pound.  6  oz.  x20=il20  cup. 

2  oz.  X  20=  40  table  spoon. 

123  oz.  '     ^oz.         SB  10  tea  spoon. 


20  pwt.  in  an  ounce. 


410  Amount 


2460  pwt  the  quantity  of  silver. 

2460-^410=6  for  answer. 

APOTHECARIES'  WEIGHT. 

The  denominations  are : 

*  *■         • 

29  grains,  marked  gr.  #1^6  1  scruple,  9 

3  scruple^,  .1  dram,  5 

8  drains,  1  ounce,  ^ 

12  oipil^es,  1  pound,  ib. 

Appthec^^  mix  their  medicines  by  this  weight;  but 
buy  and  sell  by  Avoirdupois. 


m 
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LESSOjyi. 

In5ib.8|  45  29  17  gr.  how  many  grains  ? 

lb.    §     3     9     gr. 
5     8     4      2     17 
Ounces  in  a  pound,  12 


Ounces,  -  68 

Drams  in  an  ounce  8 


mm 


Drams,  543 

Scruples  iii  a  dram,  3 


Scruples,  1646 

Grains  in  a  scruple,  20 


T 


Result  in  grains,  32937  Answer. 

LESSOJS"  2. 

In  32937  grains  how  many  pounds  ? 

Answer,  5  lb.  8§  43  29  l7gr. 

Grains. 
2|0)3293[7 

3U646  17  grains  over.  .. 

8)  548  2  scruples  over. 

12)  ;  68  '       4  drams  over. 
5  ib.      8  ounces  over. 

LESSOJ>r  3. 

ib-    §    3    9 


3     5     1  Aloes, 
2     12  Calomel ; 


How  many  pills  may  he 
form  of  4  grains  each  ? 
Answer,  1635. 

4                • 

1       1 

12 

5    ^, 

• 

13  5    • 
8 

*  •  " 

• 

109  3 
3 

* 

327  9 
20 

• 
• 

r 


6540  gr.  -7-  4  s  1635  Pilb. 


wt     ima^ucTiorr  of  ci^th  measure. 


CjiRDS  JiRE  OMITTED  AT  PRESEJVT. 

CLOTH  MEASURE. 
4  nails,  marked  na.  make  1  quarter  of  a  y&rd,  qr. 


4  quarters, 
3  quarters, 

5  quarters, 

6  quarters. 


1  yard,  yd. 

1  EU  Flemish,  E.  FL 

1  EU  English,  E.  E. 

1  Ell  French,  E.  Fr. 

LESSOJ^l. 

In  75  yards  how  miany  quarters  and  naik  ? 

'    Answer,  300  quarters,  1200  iw. 
75  yds. 
4  quarters  in  a  yd. 


300  qrs.  X  4  .»  1200  na. 

LESSOJ\r  % 
\n  1200  nails  how  many  yards  } 

1200  -4-  4  s  300  qrs. 
300  ^  4  S3  75  yds. 


Answ.  75  yds. 

4)1200 

4)  300 

75 


LESSOJi'  3. 
In  441  yards,  1  qr.  1  na.  how  many  nails  ?  Ans.  7061  fta. 


yd*,  qr.  na. 
441    1     1 
4 


1765  qrs. 
4 


LESSO/r  4. 
In  36  Ells  English  how  many  quarters 
and  nails  .^ 

Answer,  720natkk 
36x5sl80.     180x4  =  720. 


7061  nails. 

LESSOjy  5. 
In  55  Ells  French  how  many  nails  ?    Answer,  1320 

55  X  6  X  4  =  1320. 


REDUCTION  OP  DRY  AND  WINE  MEASURE.    SOS 

tESSOJ>r^.    Cloth  Meaauff. 
How  ioaQ7  yards  of  muslin  in  the  four  following  piec«9^ 

yds.      qrs.      im« 

1  piece^       18         a         3 

2  19         1  2 

3  21  2  1 

4  20  1  2 


Answer^   80        0         0 

DRY  MEASURE- 

2  pints,  marked  pt.  make  1  quart,         qt. 
8  quarts,  1  peck,  pk. 

4  pecks,  1  bushel,       bu* 

LESSOJ>ri. 

In  5  loads  of  wheat,  each  21  bushels,  how  many  pecks  ? 

21  K  5  X  4  a  420.  Answer,  420  pecks. 

LESSOJS"  2. 

A  fanner  wishes  to  seed  54  acres  with  wheat,  at  the  rate 

of  5  pecks  to  the  acre ;  how  much  wheat  is  required  ? 

54  acres.  Answer,  67  bu.  2  pks. 

5  pecks  to  the  acre. 

54x5-7-4:t»67|. 

4)270  pecks. 
67  bu.  2  pks. 

LESSOJ^  3. 

A  merchant  wishes  to  transport  504  bushels  of  flaxseed^ 

in  casks  that  will  hold  7  bushels  each ;  how  many  casks 

are  wanted  ?  504-^7s72.  Answer,  72  casks. 

WINE  MEASURE. 

4  gills,  marked  gi.  make  1  pint,  pt. 

2  pints,  1  quart,  qt. 

4  quarts,  1  gallon,  gal. 

31^  gallons^  1  barrel,  bL 

42  gallons,  1  tierce,  tier.r 

63  gallons,  1  hogshead,,   bhd.* 

2  hogsheads,  1  pipe,  p. 

2  pipes,  1  tun,  T. 

Note. — 231  solid  inches  make  a  gallon. 

•  A  ho«:^shead  in  the  United   States  is  of  no  certain  quantity ;  it  con- 
tains from  100  to  12Si  gfdlons^  but  generally  about  X12. 


aw        llEDUCTION  OF  LONG  MEASURE 

LESSOJV  1.     Wine  Measure. 

In  112  gallons  how  manj  pints?  Answer,  896^ 

8  pints  in  a  gallon. 

112x8=896. 

896  pints. 

LESSOJV  2.     Wine  Measure. 
A  vintner  had  2  pipes  of  wine,  each  containing  126  gal- 
lons, and  he  wished  to  draw  it  off  into  bottles  of  7  gills 
each ;  how  manj  bottles  were  sufficient  ?        Ans.  1152. 

126  gallons  in  a  pipe. 
2  pipes. 

252  gallons  in  all. 
4  quarts  in  a  gallon. 


1008  quarts  in  the  whole< 
8  gills  in  a  quart. 


-7-  Gills  in  each  bottle,  7)8064  gills  in  the  whole. 

1152  number  of  bottles. 

LESSOJ>f  3.     Wine  Measure. 
If  a  grocer  reduce  126  gallons  of  brandy,  by  mixing  wa- 
ter equal  to  one  fourth  the  quantity  of  brandy,  how  many 
gallons  will  he  have  in  the  whole  ?    Answer,  157  gal.  2  qts. 
126-T-4=31  gal.  2  qts.  over. 
31  gal.  2  qts.  +  126  gal.  =  157  gal.  2  qts. 

LONG  MEASURE. 

3  Barley  corns,  or  bar,  make  1  inch.  in. 

4  Inches,  1  hand  in  measuring  horses. 
9  Inches,  1  quarter  of  a  yard. 

12  Inches,  1  foot.  *      ft. 

3  Feet,  1  yard.  yd. 

6  Feet,  1  fathom.  fm. 

5j^  Yards  or  1 6^  feet,  1  rod,  pole,  or  perch. 

40  Poles,  1  furlong.  fur. 

8  Furlongs,  1  mile.  mile. 

3  Miles,  1  league,  lea. 
But,  in  measuring  distances,  tlie  Chain  is  preferable  to 
the  Rod  or  Pole. 
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7.92  Inches,    make    1   link. 
25  Links,  1  pole  or  perch. 

4  Poles,  or  100  links,  1  chain. 
10  Chains,  1  furlong. 

80  Chains  or  8  furlongs,  1  mile. 


L. 
P. 

ch. 
fur. 


LESSOJ>f  1. 
In  ^  miles  how  maiiy  poles? 

3i  miles  a  3.5  x  8  »  28  fur. 
X  40=  1120  P. 

QpERATIOI^. 

3.5  Milcfs. 
8  Furlongs  in  a  mile. 

28.0  Furlongs. 
4  Q  Poles  in  a  furlong. 


Operation< 

16.5)1^513.0(1122 
165 


1120  Poles. 


Ans.  1 120  Po. 


LESS0Jy2. 

fa  1 122  Poles,  bow  man  J  feet? 

16.5  feet  =  1  pole  x  1 122=r 
18513.0  feet 

Operation. 

1 1 22  poles. 
]  6.5  feet  in  a  pole. 


.5610 
6732 
1122 


Ans.  18513.0  ft. 


18513.0  feet. 

LESSOJSr  3. 
In  18513.0  feet,  how  many 
poles  ?        Ans.  1 1 22  poles. 

18513.0-^16.5=:]  122 


201 
165 


.363 
330 

.330 
330 

LESSOJ^  4. 
In  1  mile  how  many  yards  ? 
1  mile=B8  flir.x  '0=320  poles. 
"i.a  yards=l  pole. 
320x5.5=1760. 

Operation. 
1  Mile=P.   fur. 

40  poles  in  a  fur. 

320  poles  in  a  mile. 
5.5  yards  in  a  pole. 


160 
160 

Ans.  1760.0  yards  in  a  mile. 

LESSOJVd. 
A  bridge  builder  engaging 
to  erect  a  bridge  over  a 
stream  1 7^  rods  wide,  want- 
ed 6  stringpieces,  each  l7jf 
rods  long ;  how  manj  feet  in 
length  were  required  ? 
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17|  rods=:I7«5x6=105  rods. 
105  rodsx  1 6.5  the  number  of 
feet  in  a  rods  1732.5  feet. 
Operation. 
17.5  rods,  length  of  bridge 
6  stringpieces. 

105.0  rods  in  the  whole. 
16.5    feet  in  a  rod. 


525 
630 
105 

Ans.  1732  feet  .50 

1732.50  or  .5  or  i- 

LESSOJSr  6. 

How    many    links    in   45 
poles  ? 

45  X  25  the  number  of  links 
in  a  pole  si  125 
45  Poles. 
25  Links  in  a  pole* 

225 
90 


1125  Links,  the  Ans. 

LESSOjy  7. 

In  1  Mile  how  manj  links  ? 
1  mite=  80  chains.  SOchains 
X  100  the  number  of  links  in 
a  chain  =  8000  Links. 

^  By  adding  or  annexing  two 
ciphers,  multiplies  by  100. 
X  80  chains  in  a  mile, 
by  100  links  in  a  chain. 


Prod.  8000  links  in  a  mile. 

LESSOjy  8. 

How  many  inches  and  feet 
in  75  links  ? 


75  links  x  7.92  the  number  of 
inches  in  a  link  =  594  in.  594 
inches  -?-  12s49  feet  6  in. 

Operation. 

7.92  inches  in  a  link. 
75  links. 


3960  12)594.00 

5544  49.50 

«50=4-  a  foot  or  6  in. 


594.00  inches. 

Ans.    594  in.s49  feet  6  in. 

LESSOjy  9. 

From  Albany  to  N  e  w- York 
is  a  distance  of  165  miles ; 
how  many  rods  and  links  ? 
165x8  the  furlongs  in  a  mile= 
1 320  fur.  1 320x40  the  rods 
in  a  furlong=52800  R.  52800 
x25  the  links  in  a  rod  = 
1320000  Links. 

Operation. 

165  Miles. 
8  Furlongs  in  a  mile. 

1320  Furlongs. 
40  Rods  in  a  furlong. 

52800  Rods. 
25      Links  in  a  rod. 


2640 
1056 


1320000  Links  in  165  miles. 
Answer,  1320000  Links. 

LESSOJy  10. 

In   125    rods   how   many 
chains  and  links? 

Answer,  31  ch.  25  Links. 
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RULil  1. 
To  tring  rods  into  chains, 
divide  hy  4. 
4)125 

31  and  1  over.   1  rod=25 
links. 

RULE  2. 
Mtdty^bf  hy  25  and  divide  by 
100. 

LESSOJV  11. 

In  1 9  rods  how  many  chains 
and  links  ? 

Answer,  4  ch.  75  links,  or, 
4.75  chains,  that  is,  4  ch.  and 
75  hundredths  of  a  chain; 


because  100  links  make  1 
chain,  the  same  as  100  cents 
make  1  dollar. 

Operation. 

19  Rods. 

25  Links  in  a  rod. 

95 
38 


4.75  475^100=4.75 

We  will  attend  more  parti* 
cularlj  to  chains  and  links  in 
Land  Measure. 


LESSOJ^  12. 
A  carpenter  has  68  feet  of  joist,  which  he  wishes  to  cut 

into  hraces  of  4  feet  and  3  inches  long ;  how  many  braces 

may  he  have  ?  Answer,  16  braces. 

68x  12=816  inches  for  a  dividend : 

4  ft.x  12=48+3  in.=51  iiTches  for  a  divisor. 

68  ft.  in. 
12  4     3  in.  in  a  brace. 
12        in.  in  a  foot. 


51)816(16 
51 

306 
306 


51  divisor. 


LAND  AND  SQUARE  MEASURE, 

CALLED  MENSURATION  OP    SUPERFICIES. 

144  square  inches  make  1  square  foot. 

9  square  feet  1  square  yard. 

30 j.  square  yards,  or  )  ,  ^  ^^ 

272^  square  feet  )       ^ 

40  square  rods  1  square  rood. 

4  square  roods  1  acre. 

640  acres  in  1  squ^tre  mile. 

liCt  the  first  business  be  to  investigate  and  prove  our  Table. 


#*• 


ao8 
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OF  LAND  AND  SQUARE  MEASURE. 

LESSOJV  1. 
Suppose  we  have  72  boards,  each  12  inches  wide,  and 
14  feet  long;  how  manj  feet  in  the  whole  ?  Answer,  1008  fl. 

72  boards."  Lesson  2.     Continued. 

14  feet  in  each  board.  1008  feet,  12  in.  hj  16. 

12 
288 
72 


1008 

Thus  we  have  1 008  feet  in 
the  whole ;  but  reduce  these 
square  feet  into  inches,  and 
divide  them  by  144  the  num- 
ber of  inches  in  a  foot ;  see 
if  the  result  will  be  1008. 

1008  X  I2xi2=]45l52-i- 
144  :^  1008  for  proof. 

100811.  O2ialong 
12       <  and  12  in. 
wide. 


J  2096 
16 

72576 
12096 

144)193536(1344  feet. 
144 


12096 
12 


.495 
432 


144)145152(1008 
144 


..1152 
11.02 
'  LESSOA'  2. 
How  many  square  feet  in 
72  boards,  each  14  feet  long 
and  16  inches  wide? 

Answer,  1344  feet 
72  boards. 
14  feet  lonff. 

288 

72     , 


1008  feet  12  in.  by  16. 


.633 
576 

4  576 
^     576 

LESSOjy  3. 

If  the  roof  of  a  house  be 

1 4  feet  from  the  ridge  to  the 

edge  of  the  eaves,  and  from 

able  end  to  gable  end   21 

eet;    how  many  superficial 

feet  including  both  sides  ? 

Answer,  588  feet. 

14  X  21  ==  294  for  one  side, 
294  X  2  =?  588. 

LESSOJV  4. 

If  a  barn-floor  be  35  feet 
long  and  2 1  feet  wide,  how 
many  planks  14  feet  long  by 

1 5  inches  wide,  will  lay  the 
floor  ?  Answer,  42  planks. 


I 
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35  X  21  =735  feet :  735  x  12 

X  1 ''  =  105840  inches  for  a 

dividend. 

14  X  12  X 15 1=  2520  inches 

for  a  divisor. 

35  feet  the  length  of  the 
21  the  width.        [floor. 


35 
70 

735  feet  12  by  12  in. 
12 


8820 
12 


14  feet  in  each  plank  1 2  by 
12  [15  inches. 

168 
15 

840 
168 

[a  divisor. 

2520  inches  in  each  plank  for 
2520)105840(42  planks. 
10080 


..5040 
5040 

•  •  •   • 


1 05840  inches  for  a  dividend . 

LESSOJ^  5. 
In  42  planks,  each  14  feet  in  length  and  15  inches  wide, 

how  many  feet  ?  Answer,  735  feet 

Observe  the  planks  are  14  feet  long,  and  every  foot  is 

1 5  inches  wide.     15  inches  make  1  foot  3  inches,  or  If 

foot.     Multiply  1  fl.  3  in.  by  14,  the  product  will  be  the 

contents  of  one  plank.    Multiply  by  7  and  by  2.    Carry 

at  1 2  in  the  inches.       \ 

1  ft.  3  in.  . 

7  t 


8    9 
2 


y 


17     6  contents  in  each  plank. 
Multiply  17  ft.  6  in.  by  42,  the  product  will  be  the  whole 
number  of  feet  in  42  planks.    Multiply  by  7  and  by  6. 


ft.   in. 
17     6 

7 


122     6 

6 


A   SHORT   OPERATION. 

42  planksxby  14  and  |  of  the  product  added. 
14 


4)588 
147 


736     oil    735  feet, 
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Lesson  5,  performed  degimallt. 

Each  foot  of  the  plank  contains  1  foot  3  inches,  or  1^- 

foot,  or,  1.25  foot 

1.25xl4=:=17.50 ;  that  is,  17^  feet  in  each  plank. 
17.50x42=735. 

1.25  foot  in  each  foot  of  a  plank.  17.50 

14  ft.  long.  42  . 

500  350  .     -' 

125  700 


17.50  735.00         .    . 

We  mil  not  attend  to  many  of  theeeishort  rulcfi,  tin  our 
minds  are  better  informed ;  whereby  we  can  scdn  the  ori- 
gin and  nature  of  the  work  to  be  performed. 

LESSOJSr  6. 

A  paver  undertook  to  lay  a  pavement  10  rods  1)y  27  feet ; 
how  many  square  yards  must  be  allowed  him  in  settle- 
ment ?  Ans.  495  yards. 

5^  yards  or  5.5  yardssl  rod. 

10  rods  X  5.5=55  yards,  the  length  of  the  pavement. 

27  feet=9  yards,  the  breadth. 

Multiply  the  length  by  the  breadth,  the  product  will  be 

the  superficial  contents. 

55  yards  the  length. 
9  yards  the  breadth. 

495  square  yards. 

Note. — ^In  all  superficies  multiply  the  length  by  the  breadth :  the  pro* 
duct  will  give  the  superficial  contents  or  area. 

The  multipliers  must  be  of  one  denomination :  if  the  length  be  in  rods^ 
and  the  breadth  be  in  feet ;  reduce  the  length  to  feet. 

LESSOJ>r  7. 
A  spadiard  digs  a  garden  8  rods  in  length,  and  66  feet 
in  breadth;  what  is  the  area  or  superficial  contents  in 
square  yards  ?  Ans.  968  square  yards. 
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16.5  feet  make  1  rod. 
8  rods  the  length. 


132.0  feet  in  length. 
•66.    feet  in  breadth. 


792 
.•792 


•  •    .  S712  squall  feet  to  be  reduced  into  square  yards. 
Look  at  the  table :  9  feet  I  yard. 

•  •-  •-*.!>/ 9)8712  feet 

*.  \  968  square  yards. 

.  '    •^         \lessojvs. 

^  A  plov^man  ploughed  a  piece  of  land,  40  poles  long 
and  rd^poIeVwide ;.  t?hal  was  the  area  in  acres  ? 
'. '       •    • .         ^'      Answer,  4.5  or  4^  acres.  ^=2  roods. 

^       .  Remarks. 

The  ancient  rule  was  to  divide  the  number  of  square 
rods  by  tkO;  because  160  square  rods  or  poles  make  an 
acre ;  but  the  easier  method  is  wrought  by  chains  and  links* 
For,  as  chains  and  links  are  formed  on  the  principle  of 
dollars  and  cents,  all  our  operations  with  them  are  very 
easy  and  expeditious. 

You  will  see  by  the  table  of  Long  Measure,  25  link« 
make  1  pole.     Four  poles  or  100  links,  I  chain. 

To  bring  poles  into  chains. 

RULE. 
Divide  by  4;  or,  multiply  the  poles  by  25,  and  divide 
the  product  by  100. 

Let  us  attend  to  Lesson  8.     See  Card  30. 
25x40=:l000  square  links.     25x  18=450  links. 
450  links  the  breadth,  x  by  1000  links  the  length,  pro- 
duce 450000  links,  the  area  required. 

How  shall  we  rcduco  these  square  links  into  acres? 
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RULE.         .  :'"'' 

DiTide  links  by  one  hundred  thousand  to  make  acr06^  be* 
cause  100000  square  links  make  1  acre.  '       .         .,; 

Example  A.     Card^  30.  ..    .    .    \  >* 
The  above  area  contains  450000^  square  liiika^ .  Divider ; 
450000  by  100000:  The  quo^twfl^  be  4  afcres  ^da  *> 


roods. 


1X)0000)450000(4  acres.  V        ,       •      ,    ,   '   ^V         r^rV 

400000  •  •' :•  O^   ,/>  -r^  vc. 


•    •       ^-  .     ^"       •         4        .     -  % 


50000  links.  '  ^  -     V  •      /.  r  iVf^Jv^ 

roods  in  a4  acre.  ■  •  •.     v    .  •. .  •  ^ .  *.»• 


100000)200000(2  roods  OP  i*an  ?icre.    .    ' 
200000  ••":••   'v. 

But  here  is  no  need  of  all  this  formality  ,vitft 
sion.     Begin  at  the  right  of  links  anJ^^unt^oflf.fil^cf^^uiifl^ 
towards  the  left ;  there  place  a  separj^jlrix:.IT%e.figurc»  on"'*  >,*  '> 
the  left  will  be  acres,  and  those  on  the'right  dermal  parte 
of  an  acre ;  as,  .5  .25  .4  .75  &c.  '*y 

These  decimal  parts  may  be  reduced  to  roods^  that  is, 
quarters  of  acres,  by  multiplying  by  4,  or  to  perches,  by 
multiplying  the  second  product  by  40. 

EXAMPLES. 

1.  B.,Take  the  aforegoing  450000  links.  Cut  off  five 
decimals  on  the  right  4.50000  then  multiply  the  decimal 
•50000  by  4  :  the  result  will  be  4  acres,  2  roods. 

%  C.  In  4816235  square  links,  how  many  acres? 

Answer,  48  acres  and  25  perches. 

Operation.  rni  .  .      ,     -      , 

1  he  remaimng  decimals  are 

9  tenths,  7   hundredths,  and 
6  thousandths  of  a  perch,  or, 
976  thousandths  of  a  perch. 
The    perches  might,    ac- 
Perches,  25.97600    cording  to  custom,  be  caUed 

26,  because  the  decimals  near  the  point,  are  very  large ;  at?, 
,97  of  any  thing,  is  nearly  equal  to  a  whole. 


Acres,  48.16235 

4 

Parts  of  a  rood,      .64940 

40 
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Sil9 


SD.  In -7983 100  square  links, 

how -many  acres  ? 
A.  75.8310Q 

4roodsinao-acre. 


Bat  an  easier  method  stillf 

to  let  the  decimals  of  an 

acre  remain  in  their  natural 

state  thus,  75.83100,  that  is, 

K"5  acres  and  8  tenths  3  hun- 
redths  and  1  thousandth  of 
an  acre ;  or,  831  thousandths 
of  an  acre.    See  E.  on  the 
card. 
Chains  <md  UnJks. 
Under  Lesson  11, 'in  Loijig  Measure,  we  had  a  promise 
ef  attending  more  particutsd'lj  to  chains  and  Untu.... 
*   Reduce  the  following  sums  of  links  to  chains,  bj  the 
shortest  method.'   .       ' 

RULE. 
Point  off*  the  two  right  hand  figures;  those  on  theleA 
a^  chains:  .the  ri^t  are  links. 

Sums  in  Links.  Answers  tn  Chains  and  Unks. 


R     3.32400 
40 

I*.     12.96000 

Answer,  75  acres,  3  roods, 
12  perches,  and  96  ^un- 
flreaths  of  a  perch. 


730 

. 

7.50 

463 

. 

4.65 

4475 

. 

44.75 

4092 

. 

40.52 

11114 

. 

111.14 

110121 

. 

1101.21 

Set  F.    Card  30. 

LESSOJy  9. 

__   ^e J  1 J 

ttn  __1 :_ 

A  farmer  has  a  piece  of  wood  land,  120  poles  in  length* 
and  59  poles  in  breadth ;  how  many  acres  does  it  contain  ? 
Answer,  44  acres  25  hundredths  of  an  acre. 
25x50=1475  links.         a5xl20»3000  hnks. 
Point  off  two  figures  on  the  right,  the  left  will  be  chains. 
Ch.L. 
1475  linkssl4.75  breadth. 
3000  hnks=30.00  length. 
Chains  and  links  multiplied  together,  produce  links* 
34 
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Multiply  the  breadth  by  the  lengthy  the  product  will  be 

4425000  square  links. 

Point  off  five  places  to  the  right,  the  left  will  be  acres : 

the  right  will  be  decimals  of  an  acrevviz:  .25  hundredths. 
^  %  .  , 

OpERibTION. 

59  poles.  25  links  in  a  pole. 

25  links  in  a  pole.  1 20  poles. 


295  3000  links  in  length. 

118 


1475  links  breadth.      Ch.  L. 

14.76  breadth. 
30:00  length. 


44.25000.  for  Answer. 

* 

Digression. 

Reduce  .25  of  an  acre  to  its  proper  quantity  or  integral 

value  by  Lesion  7,  in  Decimals. 

.25 
4  roods  in  an  acre.  ^ 

Answer,  1.00  rood. 

LESSOjy  10. 

A  grazier  has  a  piece  of  grazing  land  103  poles  length- 
wise north  and  south,  and  80  poles  east  and  west;  he  de- 
signs II  acres  on  the  south  part  for  sheep,  8  acres  for 
cows  adjoining  north  of  the  sheep,  and  the  residue  of  the 
tract  for  fattening  oxen :  how  far  north  from  the  south  end, 
shall  the  lines  of  partition  be  drawn ;  and  what  number  of 
acres  will  remain  for  oxen  ? 

Answer,  the  line  between  the  sheep  and  cows  must  be 
5  ch.  50  L.  north  from  the  south  end  of  the  tract,  the  line 
between  the  cows  and  oxen  must  be  4  ch.  north  from  the 
allotment  for  sheep,  and  the  reservation  for  oxen  will  con- 
tain 38,5  acres. 
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Directions. 

I  •  Reduce  the  1 1  acres  into  links,  by  itnnexing  five  ci« 

phers,  for  a  dividend. 

2.  Reduce  the  south  line  into  links  for  a  divisor ;  the 
quotient  will  be  the  breadth  of  the  first  allotment  north  and 
south. 

II  acres  for  sheep  =  1 100000  links,  dividend  80  poles  x 

25  =  2000  links  for  a  divisor. 

2000)1 1 00000(550  links  for  the  breadth  of  first  allotment 
10000 


10000 
10000 


.0 

3.  Reduce  8  acres  into  links  for  the  second  allotment 

for  a  dividend,  artd  divide  bj  the  former  divisor ;  the  quo* 

.  tient  will  be  the  breadth  of  the  allotment  for  cows. 

8  acres  =  800000  links. 

2000)800000(400  links  for  second  allotment. 
8000 


00 

4.  Subtract  the  sum  of  the  two  allotments  from  the  con- 
tents of  the  whole  tract,  the  remainder  will  be  the  number 
of  acres  for  oxen. 

Contents  of  the  whole. 
103  poles  X  25  =  2575  links  north  and  south.     80  poles 
X  25  =  2000  links  east  and  west. 

2575   links. 
2000 


51.50000 
This  makes  51.5  acres  for  the  whole  tract. 

1 1  acres  for  sheep  +  8  acres  for  cows  =  19  acrek, 

51.5  —  19  =  32.5  for  oxen. 

Links       Ch.L.  Links.      Ch.L. 

NB.  550     =    5.50  400     =4.00 

See  the  Rule  under  Chains  and  Links. 
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SOLID  MEASURE. 

By  this  measure  the  solid  or  cubic  contents  of  all  things 
are  ascertained  which  have  length,  breadth,  and  thickness* 

For  instance,  a  piece  of  square  timber  has  length,  breadth^ 
and  thickness.  A  cord  of  wood  has  lenght,  breadth,  and 
height.    A  bin  of  grain  has  length,  breadth,  and  depth. 

Denominations. 

1728.  solid  inches,  make  1  solid  foot.* 

-   231.  solid  inches,  1  wine  gallon. 

268.8  solid  inches,  1  gal.  dry  measure. 

282.  solid  inches,  1  beer  gallon. 

2150.4  solid  inches,  1  bushel. 

27.  solid  feet,  1  yard. 

40.  feet  of  round  timber  or  )  . .  ,     i 

50.  feet  of  hewn  timber,     J  '  ^n  or  load. 

1 28.  feet  solid  measure,  I  cord. 

The  usual  form  of  a  cord^  is  8  feet  long,  4  feet  high,  and 
4  feet  wide. 

LESSOJ\rh 
If  a  stick  of  timber  be  1 8  inches  in  breadth,  1 5  inches 
thick,  and  28  feet  in  length,  how  many  solid  feet?  And  how 
much  will  it  amount  to  at  8  cents  a  foot  ?  Answer,  32^  feet» 
and  it  cost  4  dol.  20  cents. 

1.  Find  the  superficial  content  of  one  end,  by  multiply*' 
ing  the  breadth  by  the  thickness. 

2.  Multiply  this  superficial  content,  by  the  inches  in  the 
length. 

3.  Divide  the  last  product  by  1728,  the  quotient  will  be' 
solid  feet. 

4.  If  inches  remain,  multiply  them  by  12  and  divide 
again  by  1728,  the  quotient  wih  be  inches  or  parts  of  a 
solid  foot 

*  12  X  12  X  1^  makes  the  inches  of  a  solid  foot 
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Operation. 
The  end  of  the  stick  is  18  by  15. 


1 8  inches  broitd* 
]  5  inches  thick. 

90 
18 

—  [content 

unto  inches  is  the  superficial 

28  feet  long. 

12 

336  inches  long. 
270  surface. 


90720  solid  inches  to  be 
divided  bj  the  nnmber  of  so- 
lid inches  in  a  solid  foot^  viz. 
1728 

1728)90720(52  feet 
8640 


23520 
672 


4320 
3456 

.864 
12 


1728)10368(6  inches. 
10368 


90720  solid  inches. 
N.  B.  The  6  inches  in  the  quotient,  must  not  be  consider- 
ed as  merely  of  6  square  inches,  or  6  superficial  inches, 
because  they  consist  of  half  a  cubic  foot,  or  -{V  of  a  solid 
foot,  or  .5  of  a  solid  foot,  &c.  And  if  3  had  happened  in 
place  of  6,  then  the  number  would  be  i^,  or  f,  or  .25  of 
a  sohd  foot  If  the  quotient  had  been  4,  it  would  be  ^  or 
^  or  ,33333  +  of  a  solid  foot 

Rules  for  a  second  operation. 

1.  Multiply  the  breadth  18,  by  the  length,  to  find  the 
superficial  content  of  one  side. 

2.  Multiply  that  superficial  content  by  the  thickness  15, 
and  divide  the  product  by  1728.  The  quotient  will  be  the 
soUd  content 


28  feet  the  length. 
12  inches  in  afoot 

336  inches  in  length. 
1 8  inches  in  breadth. 

2688 
336 


0048 


6048  inches  of  one  side  must 
be  15  times  that  sum. 


30240 
6048 


[1728 

90720  in.  to  be  divided  by 

ContimueA. 
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1728)90720(52  feet. 
8640 


.4320 
3456 

.864 


864 
12 

1728)10368(6  in. 
10368 


Rules  for  a  third  operation  dedmaUy. 

1.  Reduce  1  ft.  3  in.  the  tnickness,  and  1  ft.  6  in.  the 

breadth,  into  decimab  of  a  foot,  bj  Case  3,  in  decimals ; 
then  we  shall  have  1.25  foot  ^r  the  thickness,  and  1.5  foot 
for  the  breadth  at  the  end  of  the  stick. 

2.  Multiply  the  thickness  bj  the  breadth,  the  product 
will  be  the  superficial  content  of  the  end,  in  a  foot  and  de- 
cimals of  a  foot. 

3.  Multiply  this  superficial  content  by  the  length  in  ieet, 

the  product  will  be  the  answer. 

1  ft.  3in.  =  \.%5 
}  ft.  6  in.  =  1.5 


625 
125 


1.875  the  superficial  content  of  one  end, 
28  feet  the  length. 


15000 
3750 


Feet,    52.500  Answer.    And  as  to  the  price^ 
52.5  X  8  c  420.0  s  4  dolls.  20  cents. 
See  a  short  method;  Lesson  1 1th  in  Duodecimals. 

LESSOjy  2. 
In  a  cellar  28  feet  long,  14  feet  wide,  and  8^  feet  deep* 
how  many  solid  feet  ?  Answer,    3332  feet.. 

LESSOjy  3. 
In  a  pile  of  wood  12  feet  long,  4  feet  wide,  and  7  feet 
high,  how  many  cords  ?    And  how  much  will  it  amount  to 
in  dollars  and  cients  at  4  dol.  25  cents  a  cord  ? 
,     Ans.  2  cords  and  .625  of  a  cord  at  425  cents  =  11  doK 
1 5.625  centSi. 
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12  feet  lone. 
4  feet  wide. 


48  superficial  feet. 
7  feet  high. 


128)336(2  cords. 
256 


Cords,    2.625 

At,  425  Cents. 


128)80.000(.625  decimals. 
76  8 


.320 
256 

.640 
640 


13125 
5250 
10500 

Cents,     1115.625 


LESSOJ^  4. 

A  farmer  bought  a  cider  mill  wheel  bj  the  solid  foot ; 

the  diameter,  that  is,  the  breadth  across  the  middle,  was 

5  ft.  9  in.  and  the  thickness  13  inches;  how  many  solid 

feet  in  the  wheel  ?  Answer,  28. 

RULE. 

1.  Multiply  the  square  of  the  diameter  by  .7854  the 
prbduct  will  be  the  superficial  content  of  the  whetl. 

2.  Multiply  the  superficial  content  by  the  thickness,  the 

product  will  be  the  answer. 

5  ft  9  in.  =:  5.75  feet  to  be  multiplied  by  itself 

5.75 


2875 
4025 
2875 


33.0625  the  square  of  the  diameter. 

33.0625 
C<Hnmon  multiplier,       .7854 

1322500 
1653125 
2645000 
2314375 


25.96728750  superficial  content. 

Continued. 
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13  inchesa  1.08^.  foot 


25.96728750  superfidal  content 
*  1.08  ^cknes8i 


20773830000 
25967287500 


^mtm 


28.0446705000 
v.  B.  Mdliply  the  sqmre  of  the  diameter  of  auiy  drcle  by  .7854|  the 
product  wifi  be  the  superficial  contend 

LESSOJy  5. 

How  many  Bolid  feet  in  a  well  that  is  8  feet  across  and 

30  feet  deep?  Ans.  1507  ft  11  in*. 

8  feet  the  diameter  multiplied  by  itsel£ 
8 

64  the  square  of  the  diameter. 

.7854  X  by  64 
64 


3J416 
47124 


50.2656  surface  of  the  topi 
30  thedepljfa. 


Solid  feet,     ]507.d680 

12 


Inches,  1 1.^160 

LESSOJY  6. 

In  a  stick  of  round  timber  40  feet  long,  and  15  inches^ 

thick,  how  many  solid  feet  ?  Answer,  49. 

15  inches  s  1  ft  3  in.  =  1.25  diameter. 

1.25 


625 
1500 


1.5625  the  square  of  one  end.f 

Lesson  6,  continued. 

*  The  81^  of  addition  -f-  annexed  to  a  deciraal^denotes  that  it  ia  a  surd^ 
f  For  distinction^  call  the  square  end  of  a  sticky  the  hcae. 


^•^ 
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1.5625  the  square  of  one  end. 
C^ommonmultiplierofacircle,  .7854 

62500 
78125 
125000 
109375 


1.22718750  coifteiit  of  bas«. 
40  the  length. 


Solid  feet,  49.08750000 

LESSOJ^  1. 

tn  a  bin  of  wheat  6  feet  long,  4^  feet  wide^  and  3  ieet 

4ieep,  hotr  many  bushels  } 

4.5  feet  wide. 
6  feet  long. 

27.0  superficial  feet 
.    3     feet  deep. 

81  solid  feet. 

1728  solid  inches  in  a  foot 
81  feet. 


1728 
13824 


f&ch.  in  a  bu.  2150.4)139968.0000(65.089  bushels. 

129024  4 


.  109440     .356  pecks. 
107520        8 


. .  192000   2.848  quarts. 
172032      8 


i*i*' 


.  199680     6.784  gills. 
193.536  4 


. .  6144     3.136  fourths  of  gill?* 
Thus  we  hare  for  an  Answer,  65  bush.  2  qts.  6  gills,  3 
quarters  of  a  gill,  [or  more  naturally, ytVZ.] 

35  ^ 
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DUODECIMALS. 

That  is,  decimals  of  ]  0  and  2 ;  or  of  1 2. 

This  Rule  is  very  convenient  for  workmen  and  BTti6ceT9 
in  casting  up  the  contents  of  their  work :  we  shall  operate 
with  it  in  the  same  manner  as  with  Compound  Multiplica- 
tion,  without  reducing  the  several  denominations  into  one 
number,  and  shall  invariably  eari^  at  every  twelve  till 
coming  to  feet* 

The  denominations  are  as  follow^ 
12  fourths,  **'  make  1  third. 

12  thirds,  **  1  second. 

12  seconds,  '^  I  inch^ 

12  inches,  in,  1  foot 

Inches  are  called  primes  ;  but  the  plainer  our  expressions^ 
the  better :  call  them  inches. 

When  multiplying  by  Duodecimals,  it  is  customary  to 
begin  with  the  highest  number  at  the  left  hand,  and  pro^ 
duce  one  product  with  feet ;  settings  inches  onder  inches^ 
and  feet  under  feet 

Then  begin  with  inches  and  set  the  first  figure  in  the 
product  one  place  fiirther  towards  the  right,  under  se^ 
conds,  &c. 

NoTS. — ^Inches  multiplied  by  feet,  produce  inches  and  feet  Inches  muf* 
tipHed  by  inches,  produce  seconds  and  inches.  Inches  multiplied  by  se* 
con<^s,  produce  thirds  and  seconds,  &c.  Therefore  we  must  be  cautious 
and  mentally  divide  every  product  by  twelve,  and  set  the  remainder  one^ 
j^lace  further  towards  the  right. 

EXAMPLES. 

LESSOjy  L 

A  joiner  has  a  piece  of  board  8  feet,  6  inches  long,  and 
1  foot  6  inches  wide ;  how  many  superficial  square  feet  ? 

Answer,  12  ft.  9  in.  that  is,  12  square  feet  and  I  of  ano- 
ther  foot^ 
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Operation. 

Ft       in.       ' 
8         6        0  long, 
16        0  wide 

8          6 
4          3 

0 
0 

H 


12  9        O  Answer. 

Proof. 
In  the  next  place  we  will 
prove    this     by    superficial 
iquare  measure. 
8  ft.  6  in.  s  102  inches. 
1  fl.  6  ia  =  1 8  inches. 

102  in.  in  length. 
1 8  in.  wide. 


EXAMPLE. 

.75  of  a  foot 
12  inches  in  a  foot 


816 
102 


Inches  9.00 

LESSOJV  2. 

^'  In  a  board  17  feet  7  inch* 
es  long,  and  1  foot  5  inches 
wide,  how  many  square  feet  ?*^ 
Ans.  24  fl.  10  in.  1 1  sec. 
Ft   in.    " 
17    7      0  long. 
15      0  wide. 


square  m.  — — 
in  aft  144)1836(12  feet 

144 


.396 
288 

108  in.  remain. 
12  seconds  in 
square  sec^ [an  inch. 


^anin.  144)1296(9  square  in. 

1296  [or  ^  of  aft 
for  proof. 
Proof  by  Decimals. 
8  ft.  6  in.  =  8.5  in  length. 
I  ft.  6  in.  =  1.5  in  breadth. 


425 
85 


Feet,  12.75 
.75  of  a  foQt  =  |-  of  a  foot 
or  9  inches.    See  decimals, 
Case  2Qd. 


17    7     0 
7    3    II 

24  10    11    Ans. 

Begin  with  the  1  foot  oh 
the  left  and  say,  one  time  7 
inches  is  7 ;  set  7  in  the  inch- 
es ;  one  time  17  is  17;  set 
17  in  the  feet:  then  begin 
with  the  inches  and  say,  5 
times  7  are  35 ;  not  35  inch- 
es, but  35  seconds :  1 2  in  35  .^ 
twice  and  1 1  over ;  set  1 1  in 
the  seconds  and  carry  2  to 
the  inches ;  then  say,  5  times 
17  are  85,  and  2  I  carried 
are  87:  12  in  87?  7  times 
and  3  over;  set  3  in  the  inch- 
es and  7  in  the  feet  Add  the 
two  products  and  the  workis 
done. 

LESSOjy  3. 

^^  How  many  solid  feet  in  a 
stick  of  timber  12  feet  10  in- 
ches long,  1  foot  7  inches  wide^ 
and  1  foot  9  inches  thick  ?'^ 


Ans.  35ft.  6  ia  8'  6 


nt 


» 
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Operation. 

Ft.    in.      '     " 
12     10      0    Olong. 
I       7      0    Owide. 


Product  ly  7,       7       5     10    0 
Prodact  by  1,     12     10      0    0 


20 
1 


3 
9 


10     0 
0     0 


superficial  content, 
thickness. 


Product  by  I , 
Product  by  9, 

Answer, 


20       3     10     0 
15       2     10     6 


35       6      8    6     solid  content 


In  multiplying  the  feet,  the  whole  amount  of  the  product 
must  be  ascertained,  and  whatever  number  of  inches  are 
carried,  must  be  added ;  then  divide  by  ]  2,  set  the  re- 
mainder in  the  place  df  inches,  and  carry  the  quotient  to 
the  feet  Example :  in  the  last  line  of  multiplication  we 
••{Bay,  9  times  20  make  180,  and  2  to  carry  make  1 82.  12  in 
^82  .^15  times  and,^  pver;  set  2  for  inches  and  carry  15 
to  tlie  feet.  ^  : 

LESSOjy  4. 

'  *^  How  manj  splifl  or  cubic  feet  of  wood  in  a  load  6  feet 
7  inches  long,  3  feet  5  inches  high,  and  3  feet  8  inches 


wide  ?'^ 


Ans.  82  fl  5  in.  8"  4" 


Operation. 

■^Length, 
Height, 

ft  in.    •    " 
6    7    0    0 
3     5     0     0 

19     9     0    0 
2     8  11     0 

Superficial  content  of  one  aid* 
Breadth, 

J,  22     5  11     0 
3     8     0     0 

+ 
Answer, 

(67     5     9     0 
^14  11   11     4 

82     5    1^  4 
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«/fn  easy  method  for  calculating  with  Duodecimals* 

1.  Set  the  multiplicand  in  usual  form:  then  place  the 
feet  of  the  multiplier  under  the  lowest  denomination  of 
the  multiplicand,  and  set  the  remaining  parts  of  the  mul- 
tiplier oflf  to  the  right  in  their  natural  order. 

2.  Multiply  first  with  the  right  hand  figure  of-  all,  place 
the  first  product  figure  under  its  multiplier,  and  proceed 
in  order  as  in  Compound  Multiplication. 

3.  Go  through  with  each  denomination  in  the  same  manner, 
placing  the  first  figure  under  its  multiplier  towards  the  left. 

NoTK. — K  there  be  no  feet  in  the  multiplier^  supply  their  place  with  a 
cipher. 

EXAMPLE. 
LESSOjy  5. 
If  the  surface  of  a  stone  be  8  ft.  6  in.  9  seconds  in  length, 
and  7  feet  3  inches  8  seconds  in  breadth,  what  is  the  su- 
perficial  content  ?  Answer,  62  ft.  6  in.  7"  9** 

Operation. 


Ft.  in. 

• 

W           »M 

8    6 

9 

7 

3     8 

5 

8 

6     0 

2     1 

8 

3 

59  11 

3 

62     6    7     9    0  Answer. 

LESSON  6. 

What  is  the  superficial  content  of  a  table  8  feet  9  inches 
10  seconds,  bj  5  feet  6  inches  7  seconds  } 

Answer,  48  ft.  11  in.  2'  8'  10" 

Operation. 
Ft.  in.   •       "     "' 
8    9  10 

5     6    7 


5     1     8  10 
4     4  11     0 
44     1     2 

48  11     2     8  10 

li. 
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LESS0JV7. 
A  cabinet-maker  had  three  pieces  of  plain  furniture 
finished  off  by  the  foot ;  one  piece  4  feet  3  inches  long, 
and  3  feet  7  inches  wide ;  a  second  ]piece  5  feet  8  inches 
long,  and  4  feet  5  indhes  7  seconds  wide ;  and  a  third  piece 
6  feet  9  inches  3  seconds  long,  and  4  feet  6  inches  wide  I 
liow  many  superficial  square  feet  did  the  whole  contain  ? 

Answer,  7|  ft.0in.0*'2" 
Ft  in.   " 


Pint  piece*   4 

3 
3 

7 

Wide. 

2 
12 

5 
9 

9 

% 

Contofits,     )5 

Ft 
Second  piece,    4 

2 
22 

2 

in. 
5 

11 
3 

9 

7 
5 

8 
11 

MP 

wide. 
8  long. 

Contents,  25    3     7     8 

Tj^x       "  Him 

rt  in. 
Third  piece,       6     9     3        long. 

4     6  wide. 


3     4     7     6 
27     1     0 

in. 
2 
3 
5 

.1 

9 

7 
7 

ents,           30    5    7    6 

Ft 
Contents  of  the  Ist  piece,  15 

2nd,          25 
3rd,           30 

in 

\ 

8 
6 

Total,               71 

0 

0 

2 

LESSON  8. 
A  plasterer  overlaid  the  walls  of  a  room  21  feet  3  inches 
long,  14  feet  4  inches  wide,  and  7  feet  5  inches  high ;  how 


'k 


REDUCTION  BY  DUODECIMALS. 


227 


ttany  square  feet  were  contained  in  the  four  superficies,  af« 

ter  deductii^  14  feet  for  the  fire  place  ? 

Answer,  513  £  9  in.  10 "" 

Ft,  in. 
One  side,  21 

Height,  7  feet,  5  inches. 


3  long. 

7    5 


Contents  of  one  side, 
The  opposite  side. 

Total  of  the  sides, 

One  end, 

Height  7  feet,  5  inches, 


8 

10 

3 

148 

9 

157 

7 

3 

167 

7 

3 

31:5     2     6 


14 

4 
7 

5 

5 
100 

11 
4 

8 

106 
106 

3 
3 

8 
8 

212 
315 

7 
2 

4 
6 

527 
14 

9 
0 

10 
0 

loi^» 


Contents  of  one  end, 
The  opposite  end, 

Total  of  the  ends, 
do.    of  the  sides, 

Total  in  square  feet  and  inches. 
Deduct  for  the  fire  place. 

Neat  amount  of  the  superficies,    513    9  10 

LESSOjy  9. 

How  many  solid  feet  in  a  stick  of  timber  48  feet  6  inches 

long,  1  foot  3  inches  thick,  and  1  foot  9  inches  wide  ? 

Answer,     106  f  1  m.  1 "  6* 

Ft  in.    "     "^ 
Length,  48    6 

Thickness,  1  foot  3  inches, 


Product  of  3  inches, 
Product  of  1  foot, 


Superficial  conlent  of  one  side, 


v^ 


1     3 

12     1     6 
48     6 

60     7     6 

Continued. 


F.,..    ^ 


"     ^    •- 
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Superficial  content  of  one  side, 
Width,  1  foot  9  inches, 

Product  of  9  inches, 
Product  of  1  foot. 


Ft   in.    '  ^ 
60    7     6 

1  9 

45     5     7  6 
60     7     6 

106     1     1  6 


Answer, 

A  SHORT  METHOD  BT   PRACTICE. 

Ft.  in. 
The  length, 
The  I  of  the  length. 


Superficial  content  of  one  side, 
Half  the  superficial  content. 
Half  of  that  half. 


48    6    0    0 
12     1     6    0 


60 

7     6     0 

30 

3     9     0 

15 

1  10     6 

Answer, 

Proof  of  Duodecimals. 

The  length  of  the  stick  in  feet  and  in. 
Inches  in  a  foot  x  by 


106     1     1     6 


48     6 
12 


Length  in  inches, 

One  side,  1  foot  3  inches, 


582 
=       15 


inches. 


2910 
582 


Superficial  content  of  one  side, 
The  other  side,  1  foot  9  inches. 


8730 
21 


inches, 
inches. 


873 
1746 


Solid  or  Cubic  Inches,  183330      to  be 

divided  by  1728,  that  is,  the  number  of  solid  inches  in  a 

solid  foot. 

1728)183330(106  feet. 
1728 


■^1^  of  a  foot  remain. 


.10530 
10368 

. .  162 


Continued. 
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iU^  of  a  foot  remain, 
Twelve  inches  in  a  foot, 

162 
12 

1728)1944(1  inch. 
1728 

j^i^  of  an  inch  remain. 
Twelve  seconds  in  an  inch, 

.216 
12 

>          • 

1728)2592(1  second 
1728 

-frrj  ^^  ^  second  remain, 
Twelv,^  thirds  in  a  second, 

.864 
12 

• 

1728)10368(6  thirds^ 
10368 

Remark. 

By  the  last  operation  we  can  perceive  the  utility  of  Z>u- 

mdecimab :  this  requires  one  hundred  and  nineteen  figures, 

i/vhile  that  immediately  under  Lesson  9,    requires  only 

thirty-three. 

LESSOJV  10. 

A  carman  undertook  to  move  a  bank  of  earth,  224  feet 

7  inches  in  length,  48  feet  9  inches  in  breadth,  and  7  feet 

5  inches  in  height ;  how  many  solid  feet  in  the  bank  ? 

•     Answer,  81200  ft.  10  in.  iT  3^ 

Directions. 

Multiply  the  length,  224  ft.  7  in. 

By  the  breadth,  48       9 

Multiply  by  8  and  by  6  for  48  as  in  Compound  Multipli'- 
eation. 

Then  take  aliquot  parts  arising  from  9  inches — Consider 

first,  that  the  bank  contains  48  feet  in  breadth,  and  a  strip 

also  9  inches  wide;  consequently,  the  breadth  must  be  48 

feet,  and  f  of  a  foot,  because  9  inches  tnake  f  of  a  foot : 

Now  the  half  of  the  224  feet  7  inches,  will  make  a  strip  ^ 

a  foot  wide,  and  the  half  of  that  half,  will  make  a  strip  •}- 

of  a  foot  wide ;  then  -j-  added  to  |,  will  make  |^  or  a  strip 

9  inches  wide". 

36 
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The  length, 


ft. 

m. 

n 

224 

7 
8 

1796 

8 
6 

10780 

0 

112 

3 

6 

56 

1 

9 

Product  of  48^ 

Half  the  multiplicand, 

Half  of  that  half, 

Superficial  content^  10948     5     3 

This  superficial  content  must  be  multiplied  by  the  height, 
viz.  7  ft.  5  in.  First  multiply  by  7  feet j  then  take  aliquot 
parts  arising  from  5  inches :  say,  4  inches  are  \  of  the  mul« 
tiplicand,  and  1  inch  is  the  |-  of  that  third :  This  opera* 
tion  will  produce  the  solid  content  in  cubic  feet 

ft•  n  t^ 

in. 

Superficial  content  or  multiplicand,    10948    5    3 

Multiply  by  7  ft.  7 

Product  of  7  feet,  76639    0    9 

Third  of  the  multiplicand,  3649     5     9 

A  fourth  of  that  third,  9l2    4     5,   3 

Answer,  81200  iO  11     3 

LESSOJVll. 

How  many  solid  feet  in  a  stick  of  timber  28  feet  long, 

1  ft.  6  in.  wide,  and  1  ft.  3  in.  thick  ? 

Answer,  52  feet,  6  inches- 

28  feet  the  length,  28  ft. 

The  fourth  of  the  length,  7 

Superfiqjlpl  content  of  one  side,  35 

Half  the  superficial  content,  17     6  in. 

Solid  content,  52     6 

ExPLA^NATlON. 

1.  As  the  stick  is  28  feel  long,  and  1  foot  3  inches  thick; 
so  there  must  be  28  superficial  feet,  and  the  fourth  of  28  on 
one  side;  because  a  strip  28  feet  long,  and  3  inches  wide^ 
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is  equal  to  one  fourth  of  a  strip  the  same  length,  and  12 
inches  wide:  Therefore  28*r-4=7  and  74-28s:35  the  super- 
ficial content  of  one  side. 

2.  The  stick  is  1  foot  and  a  half  wide ;  therefore  it  Urill 
contain  35  solid  feet,  and  the  half  of  35 ;  consequently? 
35-^2=17  ft.  6  ilk  and  17  ft.  6  in.+35  ft^52  ft  6  in, 

TIME. 

60  seconds,  marked  s.  make  1  minute,  m. 

60  minutes,  ]  hour,  h. 

24  hours,  1  day,  d. 

7  days,  1  week,  w. 

4  weeks,  1  month,  mo. 

13  months,  1  day,  6  hours,  1  Julian  year,    yr. 

Explanation  of  the  origin  of  the  Julian  year. 
The  Romans  called  the  first  day  of  each  month,  calends. 
Jidius  Caesar,  a  character  similar  to  Bonaparte,  regulated 
the  calendar  about  fifty  or  sixty  years  before  the  birth  of 
Christ    Julius  found,  that  365  days  were  about  6  hours 
short  of  the  true  year :  he  decreed  that  the  24  th  day  of 
February,  in  every  fourth  year,  should  be  reckoned  twice. 
This  reckoning  taking  place  6  days  before  the  calends  of 
March,  and  one  day  bejng  reckoned  twice,  gave  it  the 
appellation,  hissextiUs^  which  is  literally,  the  sixth  of  the  ca- 
Unds  ttaice.    But  the  Gregorian  calendar,  instituted  by  Pope 
Gregory  the  XIII,  in  1582,  and  adopted  by  the  British  go- 
vernment in  1752,  which  we  now  use,  drops  three  days  of 
the  Julian  calendar  in  400  years,  and  makes  the  year  equal 
to  365  days  5  hour9  49  m.  12  sec. 

PERIODICAL  YEAR. 
Astronomers  say,  that  the  true  periodical  year,  is  calcu- 
lated firom  "  the  time  of  the  Earth^s  period  about  the  Sun, 
in  departing  from  any  fixed  point  in  the  heavens,  and  return- 
ing to  the  same  again ;"  it  consists  of  365  days,  6  hours,  9 
minutes  and  14  seconds. 


23B 
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TROPICAL  YEAR. 
The  tropical  year  contains  365  days,  5  hours  48  minutec 
and  57  seconds — ^An  explanation  of  its  origin  belongs  t# 
astronomers. 

LESSOJ^l. 
How  many  days  from  15th  January  te  the  l9th  August 
Inclusive?  Answer,  216  days. 
Look  in  your  Almanack,  say, 


In  January, 
February, 
March, 
April, 
May, 
June, 
July, 
Augustt 


16  days. 

28 

31 

30 

31 

30 

31 

19 


Answer,  21 Q 

LESSOjy  % 
In  216    day9   how  many 
weeks  ? 

Answer,  30  weeks  6  days. 
7d.  inaw. -4-by7)2l6 

30iY.6d. 

LESSOJ^  3. 

How  many  years  from  1776 

July  4th,  to  the  4th  July,18l6. 

Answer,  40  years. 

1816 

1776 


..40 

LESSOJV  4. 

If  a  man  was  born  on  the 
25th  October,  1755,  how  old 
will  he  be  on  the  first  of  No- 
vember 1815?  Ans.  60  y.  6d. 

1815 

1755 


October  having  3)  days, 
there  are  6  days  after  his 
birth-day  in  the  year  1815. 

LESSOJ>f  5. 

Having  a  note  on  interest, 
I  wish  to  ascertain  the  num- 
ber of  days  from  27th  De- 
cember, to  the  16th  of  June 
following,  inclusive ;  it  being 
leap-year.     Ans.  173  days. 

5  days. 
31 
29 
31 
30 
31 
16 


December, 

January, 

February, 

March, 

April, 

IVlay, 

June, 


173 


•  * 


60 


LESSOjy  6. 

A  gentleman  began  board- 
ing on  the  15th  of  May  at 
breakfast-T-he  paid  his  bill  on 
the  1 9th  of  August  after  sup- 
per; how  many  weeks  did  he 
board,  and  how  much  was  his 
bill  at  4  dollars  75  cents  a 
week  after  giving  him  1  day'9 
board  gratis  ?  Ans.  1 3-|-  w. 
65  dollars  1 2|-  cents. 
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May  17  days  less  lsl6  days. 
June,  30 

July,  31 

August,  19 

7)96 
13w.5d. 
5  days  is;  4  of  a  week 

What  is  the  decimal  of  -f 
of  p.  week. 


7)5.00 
Ans.  .71  + 
13.71  weeks. 
475  cents  a  week. 


6855 
9597 
5484 


6512.25  cents  =  65  dols.  12  c. 
and  .25  of  a  cent 

LESSOjy  7. 

Suppose  we  begin  to  reckon  the  10th  of  Nov.  and  wish 
to  know  what  time  in  the  next  year  2]  weeks  will  end ;  on 
what  day  and  of  what  month  will  it  be  allowing  28  days  in 
February.^  Answer  6th  of  April. 

Mode  of  Operation. 

How  many  days  in  21  weeks  ?  1 47.  How  many  months  ? 
5  and  more.  In  what  month  will  5  end  ?  April.  How 
many  days  in  those  calendar  months  ?  If  more  than  147 
deduct  and  find  to  what  day  in  April  the  true  time  will 

come, 

LESSOJVS. 
In  52  weeks,  how  many  days  ?  Ans.  364  dayd. 

52x7=364. 

LESSOjy  9. 

In  1 56700  seconds,  how  many  hours  ? 

Answer,  43  hours,  31  min.  40  sec« 
610)1567010 
6lO)26l|l    40  sec. 

43  h.  3 1  min.  40  seconds. 
LESSOJV  10. 
In  43  hours  31  minutes  and  40  seconds,  how  many  se* 

conds?  Answer,  156700  seconds. 

h.   m.   8. 

43  31  40 
60  minutes  in  an  hour,       60 


2611 
60  seconds  in  a  minute,     60 


156700  seconds* 
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LESSOJSr  II. 

How  many  days  from  the  birth  of  Christ,  to  ChristmaSt 
1815,  allowing  each  year  to  contain  365  days  and  6  hoars  ? 

Answer,  662928  d.  1 8  h.  over. 

A^  each  year  contains  6  hours  more  than  365  days,  so 
we  must  have  1815  times  6  hours,  and  these  hours  must 
be  divided  by  24  to  bring  them  into  days. 


1815  yrs. 
365  d.  in  a  yr. 


9075 
'  10890 
5445 

t   111 


662475  d. 

453  d.  18  h. 


662928  d.  18  h. 


1815  yrs. 
6  hours 


24)10890r45a  days. 
96 

129 
120 


..90 
72 


^ 

Remain,    18  hours. 

Proof  bt  Compound  Multiplication. 
Carry  at  24  in  the  hours. 

One  year,  =         365  d.  6  h. 

10 


Ten  years  9 


One  hundred  years,        ss 

One  thousand  years,      = 
One  hundred  years,      = 


£ight  hundred  years,      =     292200 

365  d.  6  h.  =  one  year. 
X  by  5  and  3  for  15. 

1826    6=fiye  years. 
3 


s    3652 

12 
10 

36525 

0 
10 

365250 

36525 
8 

0 

5478  I8s=fifteen  years. 


Continue. 
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d,        h. 
One  thousand  years,  s        365250 

^ight  hundred  years,  »        292200 

Fiiteen  years,  «  5478  18 

1815  years,  »        662928  18 

LESSOJi  12. 

When  a  cannon  ball  flies  at  the  rate  of  1  mil^  in  7^  se* 

conds,  in  what  time  will  it  fly  1  j-  mile  ?      Ans.  9.375  sec. 

4)7.^  seconds  allowed  for  1  mile. 
1.875  the  fourth  of  7.5  for  |-  of  a  mile. 

9.375  for  1|  mile. 

NoTX.— Twehre  calendar  months  as  they  are  printed  in  the  Almanack 
make  a  year,  but  in  the  computation  of  time>  we  make  use  of  IS  months, 
each  containing  4  weeks,  and  each  week  7  days  $  for  portions  of  time  lea 
than  a  year. 

LESSOjy  13. 

.  George  Washington,  the  American  patriot,  was  horn 
22nd  February,  1732,  and  died  14th  of  December,  1799 1 
what  was  his  age  ? 

Answer,  67  years,  10  months,  2  weeks,  1  day. 

Mode  op  Operation. 

Suppose  he  had  lived  till  22nd  February,  1 800 
From  1800  take,  1732 


Remain,  • .  68 

Now  calculate  how  many  months,  weeks,  and  days, 

there  are  from  the   14th  of  December,  to  the  22nd  of 

February  following,  and  subtract  them  from  68  years. 

December,  17  days, 

January,  31 

February,  21 

yn  mo.  w.  d.  — 

68    0    0    0  7)69  days. 

2     16  4)  9  w.  6  d. 

2  mo.  1.  w.  6d. 


^^^ 


67  10     2     I 
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MOTION. 

60  seconds,  marked '  make  I  minute, 

60  minutes,  ]  degree,  * 

30  degrees,  1  sign,     S. 

12  signs  or  360  degrees,  the  whole  great  circle  of  the 

Zodiac. 

This  table  is  of  but  little  use  to  boys  in  common  schools; 

it  belongs  'to  the  higher  orders  of  men  in  science,  who  are 
studying  astronomy.  However,  a  table  like  the  following 
might  be  useful  to  boys,  especially  to  those  who  intend  to 
learn  the  art  of  surveying ;  but,  as  instruments  and  delinea- 
tions of  triangles,  circles,  &c.  are  necessary  when  we  are 
working  in  rules  of  this  kind,  I  shall  only  insert  a  few  use- 
ful problems  for  the  practical  surveyor,  and  pass  on  to  Re-* 
duction  of  Money. 

SURVEYOR'S  TABLE. 
^0  seconds,  *  make  1  minute, 

60  minutes,  I  degree,      ^ 

90  degrees.  1  quadrant,   Q. 

4  quadrants  1  full  and  complete  circle. 
1.  How  to  find  a  true  corner^  or  to  rm  a  direct  Une  from  one 
known  object  to  another^  when  there  is  a  variation  of  compass. 

Suppose  we  begin  at  A,  and  run  S.  82^  W.  20  chains^ 
and  10  links,  wishing  to  hit  a  beech  comer  tree;  but  by 
variation  of  compass,  come  out  30  links  northerly  from  the 
comer ;  how  many  minutes  variation  are  there  ?  Answer^ 
51  minutes. 

Therefore  the  line  must  be  retraced  N.  81°  9'  E.  from  the 
beech  tree  to  the  place  of  beginning. 

RULE. 

As  the  distance  run, 
is  to  57°  .3 ; 


So  is  the  30  links, 

to  the  variation  required, 


'  Multiply  57.3  degrees  by 
30  links  and  divide  that  pro^ 
duct  by  the  distance  ran,  viz. 
20  ch.  10  L.  or  2010  links,  the 
quotinet  will  be  the  answer. 
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ftere  note :  If  the  divisor  cannot  be  contained  in  the  pro- 
duct, multiply  by  60  to  reduce  the  product  into  minutes } 
fcen  divide,  and  the  quotient  will  be  the  answer  in  minuted. 


Beech 


Operation. 

57.3  degrees,  the  second  tehn  or  multiplidandu 
30  links,  the  third  term  or  multiplier. 


1719.0 

60  minutes  in  a  degree. 

2010)103140.0(51  minutes  variation. 
10050 


. .  2640  62**     00  <iouf8e  rtlhi 

2010  51  variation  deducted* 


.  630  8 1      09  true  course  at  presert t 

Here  the  remainder  is  omitted^  because  we  cannot  run 

to  a  fractional  part  of  a  minute. 

Rule  for  PROor. 
As  the  sum  of  the  hypothenuse  and  half  the  longest  leg^ 

.  is  to  86  degrees;  so  is  the  shortest  leg,  to  its  opposite 

angle. 

But  in  this  case,  the  lines  run  so  near  a  parallel  direction 

with  each  other,  that  there  is  no  material  difference  in  their 

length ;  therefore  we  add  half  the  base  to  the  whole  base^ 

and  call  it  equal  to  the  hypothenuse  and  half  the  longest  leg  j 

or  we  consider  the  hypothenuse  and  base  of  equal  length« 

Operation. 
86  degrees,  the  second  term  or  multiplicand. 
30  links,  the  third  term  or  multiplien 


^■K^ 


2580 

60  minutes  in  a  degree. 


154800  minutes  fot  a  dividend.  Continmj, 
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2010  links,  distance  run* 
1005  half  the  same. 


3015  for  a  divisor:  the  quotient  will  be 
the  proof  in  minutes. 
3015)154800(51  minutes  yariation,  or  proof 
15075 


• . 4050 
3015 

1035 

NATURAL  RADIUS. 

How  to  find  MUural  Radius. 

RULE. 

1.  Take  the  opposite  angle  of  the  side  sought,  and  di^ 
vide  4  times,  the  square  of  its  complement  to  90  degrees, 
hj  300  added  to  3  times  the  said  complement 

2.  Add  the  quotient  to  said  angle,  their  sum  will  be  t)a* 
tural  radius. 

EXAMPLE. 
In  the  following  figure  or  triai^le,  the  hjpothenuse  A  Cy 
and  the  angle  at  A,  are  given  to  find  the  side  6  C. 


90^*00' 
46  30 

43  30  complement  of  46,30 
43  30  s:  43.5  d^;rees^ 
43.5 


C 


2175 
1305 
1740 


46"  30* 


1892.25  square  of  the  complement. 
4 


7569.00  four  times  the  equarei'  for  a  dividend. 

CotUtnued. 
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43^.5  the  complement  of  46°  3ff. 
3 


130.5  three  times  the  comf^ment 
300.    artificial  number  to  be  added. 


430.5  for  a  divisor. 

430.5)7569.00(17.55  quotient 
4305       46.5  the  angle. 

32540     64.05  natural  radiu*. 
30135 


.24050 
21525 


.  25250*  decimal  annexed. 
21525 


.3725 

As  natural  radius,  64.05 

is  to  the  hypotfaenuse,  250 

So  is  the  angle  at  A,  46.5 
to  its  opposite  leg  B  C. 

64.05  :  250  :  :  46.5 

250 


2325 
930 


64.05)1 1625.000*(181.4  the  leg  B  C. 
6405 


52200 
51240 

..9600 
6405 


31950 
25620 

.6330 

This  rule  will  prove  true  firom  1  degree  to  90. 

*  Dednmk  annexe^' 
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REDUCTION  OF  MONEY. 

J%e  denominaiiotu  of  English  money  are  inserted  on  CardJ^o.  1 2. 

LESSON  1. 

In  £  2691   13».  2d.  how  many  pence  ?       Ans.  645998«^ 

Operation. 

269 1  pounds  \^.2d. 

20  shillings  in  a  pound* 

538.33  *. 

12  pence  in  a  shilling. 


645998J. 
When  multiplying  by  20,  ^d  in  the  I3s.  when  multiply* 
ing  by  12,  add  in  the  '2d. 

LESSON  2. 

In  87600  pence,  how  many  pounds  }    Ans.  365  pounds. 

Operation, 

87600^12  12)87600 

=  7300Tr-20  2J0)730l0 

=  365 

LESSON  3. 


In  £916  10«.  9rf.  3^.  how 
inany  farthings  }  Aiiswer, 
B79879orj. 

OpERATIOIf, 

£.        s.        d. 
916      10       9 
20 


9- 
3 


18330s. 
12 

219969rf, 
4 

879879  qrs. 

916  X  20  +  10=18330  x 
J2  +  9  =  219969  x  4  +  3  = 
879«79. 


£365 

LESSON  4. 

In  £77  14*.  Id.  Hq,  how 
many  half-pence  ?  Answer^ 
37311  half-pence. 

Operation. 

£9.         d.         q. 
17       U        7  2 

20s.  in  a  pound. 

1554  shillings. 
1 2J.  in  a  shilling. 


18655  pence. 

2  ^rs.  in  a  half-pence, 


37311  half-pence, 
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I^ESSOJV  5. 

fn  879879  farthings,  how 
many  pounds  ?  Answer,  £916 
lOs.Qd.  3qrs. 

Operatiox. 
Aq.^'id.  4)879879  farthings. 
12^.=  I  ^.  12)219969  Sy.  over. 
20^.3:l£.  2|0)l833|a  9c/.over. 

£  916  10*.  over. 

LESSOjy  6 . 
in  37311  half-pence,  how 
many  pounds?  Aiiswer,  £77 
Us.  la.  2qrs. 

Operation. 
2)37311  half-pence. 
12)18655  1  half-penny  over 
2|0)155|4  Id.  over.       [or29r. 
£77  14*.  over. 

LESSOJV  7. 
In  £160  15*.  6c?.  how  many 
six-pences  ?    Answer,  6431 
8ix-pences. 

Operation. 
£l60     15     6 
20 


LESSOJV  9. 

In  £  272  12*.  6rf.  how  ma- 
ny two-pences?  Ans.  32715. 

Operation. 

£272     12     6 
20 


3215  shillings. 

2  six-pences  in  a  BMk 


6431  six-pences. 

LESSOjy  8. 
In  £194  10*.  Sd.  how  many 
groats  ?  Ans.  1 1 672  groats. 

Operation. 
£194  10     8 
20 


3890  shillings. 

3  groats  in  a  shilling. 


J1672*  groats  in  all. 
NoTB. — Four  pence  make  1  groat. 
^  8({.=^  groats  added. 


5452  shillings. 

6  two-pences  in  a  shil. 

32715  two-pences  in  all. 

NoTB. — ^The  6d.  make  3  two- 
penees  which  are  added  in  the  last 
product. 

LESSOJV  10. 

In  6431  six-pences,  how 
many  pounds?  Aiiswer,  £  160 
15^.  6d. 

Operation. 

2)6431  six-pences. 
2|0)321|55.  1  six-pence  over. 
£  160  and  15^.  6d.  over. 

LESSOJV  11. 

In  35016  groats  how  many 
pounds  ?  Answer,  £  583  1 2^. 
Operation. 
3)35016  groats. 
210)1 16712  shillings. 
£583     I2s. 

LESSOJ>r  12. 

In  1678  dollars  of  7^.  6rf. 
each,  how  many  six-pences  ? 
Answer,  25170  six-pences. 
1678  dols. 
15  six-penceB=7^.  6d. 


I 


8390 
1678 

25170 
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LESSOjy  13. 
In  987  French  crowns,  how 
iaany  pieces  of  5  cents  each  ? 
Ans.    21714  pieces. 
Operation. 
1  crowns:  110  cents  x  987  = 
108570-^-5  =  21714. 
987  crowns. 
1 10  cents  in  a  crown. 


5)108570  cents. 

21714  pieces. 

LESSOJV  14. 

In  728  dollars,  N.  Jersey 

carrencj,  each  7s.  6d.  how 

many  pence  and  farthings  ? 

Ans.  65520(/.    262080  ^r^. 

728  dolls. 

15  six-pences  each. 


3640 
728 


65520  pence. 
Aqrt.inld. 


262U80 


1 0920  six-pences. 
6 

65520  pence. 

LESSOJ^r  15. 

Reduce  728  dollars,  New- 
York  currency,  to  pence  and 
farthings,  allowing  each  dol- 
lar to  consist  of  8  shillings. 
Make  it  69888(/.   279552  grs. 

Operation. 
728x8=5824*.  x  12=69888rf. 
X4  =  279552  qrs. 

728  dollars. 
85.  a  dollar. 


LESSOJV  16. 
In  279552  ferthings  how 
many  dollars  of  Ss.  each  ? 
Ans.  728  dollars. 
Operation. 


279552-7-4  = 
69888</.^12 
=  5824«.  -T-  8 
=  728  dolls. 


4)279552 

12)  69888 

8)     5824 

728 

LESSOJy  17. 
Reduce    4487 1    farthings 
into  pounds.  DiL 

Make  it  £46  14  9  3 

OPERATlOir. 

4)44871 
12)1 121 7rf.   3  qrs.  over. 
210)  93t4«.  9d.  over. 
£  46  14*.  over. 

LESSOJV  18. 
A  tenant  was  behind  with 
his  landlord  for   16    years' 
rent  at  £  5  10;.  a  year;  how 
much  was  the  debt  ? 

Ans.  £  88.    DU. 
Operation. 
£5  10 
4 


5824». 
12 


69888</. 

4 

279552  qrs. 


22    0  for  4  years. 
4 

£  88  for  16  years. 

LESSOjy  19. 

£  34  17  divided  between 
]  7  men,  how  much  is  that  a 
piece  ?    Alls.  £2  1 .    DiL 

£34  17-^17=£2  1*. 

17)34  17(2£. 
34 


17)I7(1«. 

n 
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LESSOJ>r  20. 

A  merchant  had  £  102  129.  currency  of  New-Ydrk, 

which  sum  he  exchanged  for  pieces  of  silver  containing  5 

cents,  10  cents,  25  cents,  50  cents,  and  100  cents;  he 

exacted  an  equal  number  of  each :  what  was  that  number? 

Answer,  135, 
Operation. 
5+10+25+50+100=190  for  a  divisor. 
£  102  12=256  dols.  50  cents  for  a  dividend. 


Explanation. 
256  dols.  4«. 
=  256  dols.  do  cents, 
or  25650  cents, 
for  a  dividend. 

H))25650(l  35  the  number 
190                 [sought 

.665 
570 

£102  12 
20 

8)2052 

256  dols.  4s.  over, 
or,  25650  cents. 

Proof. 
Pieces  1 35x     5,  =     675  cts. 
X  10,=  1350 
X  25,=  3375 
X  50,=  6750 

.950 

X 100,  =13500 

950 

25650  eta, 
or  256  dols.  50  cents. 

LESSOJV'  2L 

In  50  English  guineas,  how  many  dollars  ? 

Answer,  233  dols.  35  cent^ 

Operation. 
23335  cents  =  466.7  cents  a  guinea. 

233  dols.  35  cents.  50  guineas* 

23335.0  cents. 

LESSOJV  22. 

In  100  French  guineas,  how  many  dollars? 

Answer,  459  dols.  80  cents. 

Operation. 

45980  cents  =  459.8  cents  I  guinea. 

459  dob.  80  cents.  100  guineas. 

45980.0  cents. 
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LESSOJ^  23. 

In  100  livres  of  18.5  cents  each,  how  many  dollars  ? 

Answer,  18  dols.  50  cents* 

Operation* 

18.5  cents  1  livre.  1850  cents  =s 

100  livres.  18  dols.  50  cents. 


1850.0  cents. 

LESSOJV  24- 

In  445  guilders  of  39  cents  each,  how  many  dollars  ? 

Answer,  177  dols.  45  cents^ 
Operation. 


455  guilders. 
39  cents  in  a  guilder. 


4095 
13b5 


17745  cents. 
=  177  dols.  45  cents- 


17745  cents. 

LESSO^^  25. 
In  1923  marks  of  Germany,  how  many  dollars  ? 

Answer,  64 1  dollars* 
A  mark  =  33^  cents  or  one  third  of  a  dollar.     1923  -^  3 
=s  641  for  dollars. 

LESSOJV  26. 
Reduce  £  578  sterling  of  Great  Britain  into  dollar^. 
Make  it  2566  dollars,  32  cents. 

Operation. 


578  pounds. 

444  cents  in  1  pound. 


2312 
2312 
2312 

256632  cents. 


256632  cents  =a 
2566  dols.  32  cents. 


END   OF'   PART    EIGHTH/ 


,\ 
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INTRODUCTION  TO  ARltHMfiTIC, 

PART  IX. 

CONTAINING^ 

PROPORTION,  INTEREST,  REBATE,  BARTEKi 

LOSS  AND  GAIN,  SINGLE  AND 

DOUBLE  FELLOWSHIP. 


PROPORTION. 

PROPORTION,  is  commonly  called  th6  Rute  of  Thrde; 
because  a  question  or  problem  in  this  rule,  has  three  num^ 
bers  given  to  find  a  fourth ;  and  in  ancient  times  it  was  cal- 
led **  tflE  GOLDEN  RULE  OP  THREE,"  by  rcason  of  ltd  useful- 
ness :  For,  by  this  rule,  we  can  solve  many  crafty,  critical, 
^nd  astonishingly  curious  questions,  which  could  not  be 
done  without  knowing  this  method  in  calculation. 

EXAMPLE. 

If  2  bushels  of  com  cost  6  shillings,  what  will  4  bushels 
cost  ? 

RULE. 

Multiply  the  second  and  third  numbers  together,  and 
<Uvide  their  product  by  the  first ;  the  quotient  will  be  the 
fourth  number  or  answer. 

Operation. 
b.        ^.        b. 
2     :■    €    ::    4 

"     ':         6  second  number. 

First  number,  2)24  product. 
Quotient,  12*.  answer. 

This  answer  can  be  calculated  mentally,  that  is,  by  the  head^ 
and  very  soon  too ;  but  such  easy  examples  are  most,  like^ 
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ly  to  inspire  a  learner  with  the  knowledge  of  new  ruled* 
whereby  he  can  solve  problems  of  sk  more  difficult  nature. 

These  numbers  are  called  terms  ;  the  first  term,  the  se- 
cond term,  the  third  term,  and  the  fourth  term.  See  Les- 
son A.  Card  31. 

In  stating  a  question,  we  place  a  colon  between  the  finst 
and  second  term,  two  colons  between  the  seeond  and  thirds 
and  if  the  fourth  number  be  known,  we  place  one  colon  be- 
tween the  third  and  fourth,  thus,  2  :  6  :  :  4  :  12  and  we 
read  them  as  follows  ;  as  2  are  to  6  ;  so  are  4  to  12,  that  is, 
2  bear  the  same  proportion  to  6,  as  4  do  to  12«  See  Les- 
son B.  Card  31. 

Let  us  scan  another  example :  If  2  bushels  of  oats  cost 
4  shillings,  what  will  7  bushels  cost  ? 

Here  2  bushels  cost  4  shillings,  which  is  at  the  rate  of  2 
shillings  a  bushel ;  consequently,  7  bushels  will  cost  14 
shillings,  because  7  times  2  are  1 4 ;  thus  the  first  term  2y 
bears  the  same  proportion  to  the  second,  as  the  third  term 
7,  does  to  the  fourth. 

How  to  know  which  is  the  firsts  second^  and  third  term^  before 

a  question  is  stated. 

The  first  term  is  a  supposition,  as,  ^'1/2  bushels  cost^^  or, 
"  Suppose  2  bushels  cost.'*'*  "" 

The  second  term  is  that  which  bears  the  same  name  of 
the  answer,  as,  "  4  shiOings.^^ 

The  third  term  is  of  the  same  name  of  the  first,  and 
expresses  a  demand,  by  asking  a  question,  as,  "  WhaJt  will 
7  bushels  cost  ?^^ 

Here  our  ideas  are  naturally  led  to  shillings  for  the 
fourth  term  or  answer,  because  the  second  term  was  in 
shillings. 

And  if  the  second  term  had  been  in  pence,  or  gallons^ 
or  quarts,  or  feet,  or  inches,  &c.  the  fourth  term  would  br 
of  the  same  name  as  the  second. 
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EXAMPLE. 

If  2  fihillings  will  buy  4  quarts  of  vinegar,  what  quantity 
will  8  shillings  buj  ? 

In  this  case  the  second  term  is  in  quarts,  and  the  answer 
must  be  likewise  in  quarts. 

Many  more  particulars  which  belong  to  the  rule  of  three, 

most  be  taken  into  consideration ;  but  we  will  pass  on  with 

a  few  lessons  before  the  mind  is  confused  with  too  much 

criticism. 

LESSOJV  1. 

If  5  pounds  of  butter  cost  80  pence,  what  will  9  pounds 

cost  ?  Answer,  12  shillings. 

Operation. 

lb.        d.        lb. 

5     :     80  ::  9  to  a  fourth  number. 

That  is  to  say,  as  5  lb.  are  to  80d. ;  so  are  9  lb  to  a  fourth 

number. 

Multiply  the  second  and  third  terms  together  and  divide 

by  the  first     The  quotient  or  answer  will  be  in  pence. 

Divide  those  pence  by  12  to  reduce  them  into  shillings. 

80  the  second  term. 
9  the  third  term. 

First  term,  5^720 

L|^144  pence  or  fourth  term. 
^  12  shillings. 

LESSOJ^  2. 
If  5  pounds  of  butter  cost  80  pence,  how  much  will  1 
pound  cost  ?  Answer,  1 6  pence. 

lb.    d.       lb. 
5  :  80  :  :  1  to  a  fourth  number. 

That  is  to  say,  as  5  lb.  are  to  80  pence ;  so  is  1  lb.  to  a 
fourth  number  or  answer. 

Here,  the  third  term  being  I,  it  makes  multiplication 
useless ;  therefore  only  divide  the  second  tern)  by  the  firit, 
the  quotient  will  be  the  answer. 


r 
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Operation, 
5)80 

As  the  second  term  was  in  pence,  so  the  answer  is  in 
pence. 

LESSON  3, 

If  1  lb,  butter  cost  1 6  pence,  what  will  5  lb.  cost  ? 

Answer,  80  pence. 

In  this  case  division  is  unnecessary,  because  the  first 

term  is  1 ;  therefore  a  muUiplicatioQ  of  the  second  find 

third  term,  will  give  the  answer. 

lb.     d.      lb. 
1  :  16  :  :  5  to  a  fourth  number. 

That  is,  as  1  lb.  is  to  iGcf.  so  are  5  lb.  to  a  fourth  num- 

\)er ;  and,  as  the  second  term  is  in  pence,  sq  the  answer 

l^ill  be  in  pence  likewise. 

16  second  terrn^ 
5  third  term. 

80  fourth  term,  pr  answer* 

LESSOJ^  4. 

Bought  8  pieces  of  chints  for  £57  12s.  what  must  I  pay 

for  12  pieces  at  that  rate  ?  Answer,  £  86  Ss. 

Reduce  the  sum  £57  12  into  shillings,  viz.  1152^. 

Then  say, 

pieces,    s.        pieces. 

8  :  1152  :  :  12  to  a  fourth  number. 

Read  the  statement  thus ;  as  8  pieces  are  to  1 1 52  pence^ 

so  are  12  pieces  to  a  fourth  number. 

Operation, 

1 1 52  second  term. 
12  third  term. 


d)l3824 

1728  fijullings,  or  fourth  term. 
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Here  remember,  that,  when  the  fourth  term  is  in  a  low 

denomination,  it  must  be  reduced  to  its  proper  quantity ; 

as,  pints  to  gallons ;  inches  to  feet ;  pounds  to  hundreds ; 

and,  as  in  this  case,  shillings  to  pounds.     Therefore  divide 

the  sum  1728  shillings,  by  20^  the  answer  will  be  <l&  86  Ss, 

210)17218 
£86  8s. 

LESSOJV' 5. 

Suppose  the  aforesaid  pieces  of  chints  contain  432yardi| 

in  the  whole^  ^nd  cp^t  £  86  8 ;  how  much  is  that  a  yard  ? 

Aiiswef)  4  shillings. 

Here  the  third  term  being  1,  division  only  is  necessary. 

£86  8*.=|7285.  yds.         s.        yd. 

432  :   1728  :  :  I 

Read  thus,  ^^  as  432  yards  are  to  1728  shillings;  so  is  I 

yard  to  a  fourth  number.^' 

Operation. 

432)  1 72({(4*.  the  Answer. 
1728 


LESSOJ>r  6. 

If  6  horses  eat  9  bushels  of  oats,  how  much  will  24 

horses  eat  in  the  same  time  ?  Answer,  36  bushels. 

Operation. 

h,    b.        h. 
6  :  9  :  :  24  third  term. 
Multiply  by  9  the  second  term. 

Divide  by  6,  6)216 

36  bushels  for  answer. 

But,  some  of  those  particqlars  before  mentioned,  must 
come  under  consideration :  In  th^  Rule  of  Three,  there 
are  two  sorts  of  proportion ;  direct^  and  inverse. 

That  part  which  we  have  already  scrutinized,  is  direct 
prc|tortion ;  yet  we  know  not  why  it  is  direct    In  every 


« 
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problem*  there  are  certain  signs  by  which  we  cau  know 

direct  from  inverse  proportion. 

IsL  When  more  requires  nwre^  the  proportion  is  direct 
If  the  third  term  be  greater  than  the  first,  and  the  nature 

of  the  question  shows  that  the  answer  must  be  greater  than 

the  second  twm,  then  rnore  requires  vfhore. 

EXAMPLE. 

If  one  bushel  of  salt  cost  8  shillings,  what  will  2  bushels 
cost  ^ 

Here  the  third  term  is  greater  than  the  first,  and  we 
readily  perceive  that  the  answer  must  be  greater  than  the 
second  term. 

Again, 

2nd.  When  less  requires  less^  the  proportion  is  direct 
•    If  the  third  term  be  less  than  the  first,  and  the  nature  of 
the  question  shows  that  the  answer  must  be  less  than  the 
second,  then  less  requires  less. 

EXAMPLE. 

If  4  pounds  of  sugar  cpst  6  shillings,  what  will  1  pound 
cost? 

Here  the  third  term  is  less  than  the  first,  and  the  nature 
t>f  the  question  shows  that  the  answer  mast  be  less  than  the 
second. 

Let  us  become  masters  of  direct  proportion,  and  then 
contrive  some  rules  whereby  we  can  distinguish  that  which 
is  inverse. 

LESSOJV  1. 

If  buttons  cost  50  shillings  a  gross,  what  will  one  doizen 
cost  ?  Answer,  50  pence. 

Note. — 144  make  one  common  gross ;  and  whatsoever  number  of  shil- 
lings any  articles  cost  by  the  gross,  so  tnany  pence  they  y»\\\  cost  by  the 
•  dozen ;  and  whatever  number  of  shillings  any  articles  cost  by  the  dozen^ 
iso  many  pence  will  be  the  price  of  one. 

^  Frohtlem,  aquestion^  a  mathematical  question. 
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Operation. 

144:50::]2 

50 

600s. 
Pence  in  a  shilling,  1 2 


First  term,  144)7200(50rf. 

720 

...0 
In  this  last  question,  the 
third  term  is  less  than  the 
first,  and  the  nature  of  the 
question  requires  the  fourth 
term  or  answer  to  be  less 
than  the  second :  Therefore 
less  requires  less. 

LESSON  8. 
If  a  barrel  of  wine  contain- 
ing 32  gallons  cost  £12  16  8 
what  will  a  pipe  of  120  gal- 
lon^ cost  ?  Answer,  £48  2  6. 
Reduce  the  given  sum  into 
pence. 

£12     16    8 
20 

256 
12 


3080  pence. 
g.        d.         g. 
32  :  3080::  120 


Let  us  query  what  propoF« 
tion  this  lesson  is  in.  Is  the 
third  term  greater  than  the 
first  ?  we  see  it  is ;  does  the 
nature  of  the  question  e^W, 
that  120  gallons,  the  third 
term,  will  cost  more  than  32 
gallons  ?  If  so,  the  proportion 
IS  direct. 

3080, 2d.  term. 
I20,3d.term. 


I  St  term,  32)369600(  1 1 550e/. 

32        [forAns. 

.49       ' 
32 

176 
160 

.  160 
160 

...0 

If  the  second  term  be  in 
pence,  the  answer  or  fourth 
term  will  be  in  pence.  Re- 
duce them  to  pounds. 

12)11550  pence. 
2|0)    96\2s.  6rf.  over. 
£  48  2s.  over. 


Cards  are  omitted  till  Compoufui  Proportion. 

LESSON  9. 

If  32  gallons  of  wine  cost  £  12     16    8  how  much  is 

that  a  gallon  ? 

Answer,  £0  Ss.  Od.  Iqn 
As  32  gal. :  £  12  16  8  :;  1  gal.  to  a  fourth  number. 


«»*.- 
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That  is  to  say,  as  32  gallons  are  to 
£  12  16  8,  so  is  1  gallon  to  a  fourth  number 

Nots. — As  the  third  term  b  one,  so  multiplication  is  needless,  and  ivA* 
•ion  only  is  necessary ;  therefore  divide  the  second  term  £  12  l6  8  b^ 
82  the  first  term.  Divide  as  in  Compound  division,  by  4  and  by  8j  or  by 
8  and  by  4. 

£•         S»         a.         ^. 

8)12       16       8 

4)  1       12        I  y 

0        6        0        1     fourth  term,  or  answer. 

Proof  of  Lesson  8  and  9,  by  CompouTid  Mtlkiplication. 

Multiply  £0    8    0     J  by  £0    8    0     1 

ISO  gallons.     Multiply  by  10  10 

and  by  12.  ' ■ — = — -> 

4    0    2    2 
12 


£48    2    6    0 

LESSOJV  10. 

If  a  servant  procure  37^  c6nts  a  week,  hctw  much  will  he 

gain  in  52  weeks  ?  Answer,  19  dol.  50  cents,. 

w.        cents.        w. 

1      :      37.5    : :    52         ^  c6nt  z±  .5  of  a  cent 

52  1 950  cents  s  1 9  doL  50  cents. 

750 
1875 

1950.0  cents. 

LESSOJVU. 
When  a  man  earns  125  dollars  a  year,  that  is,  in  365 
days,  how  much  may  he  spend  each  day  and  lay  up  53  dol- 
lars 82^  cents  at  the  yearns  end  ?  Ans.  J  9^  cents  each  day  ^ 

Directions. 
In  the  first  place  annex  two  ciphers  to  125  to  reduce  the 
dollars  to  cents,  thus,  12500  cents. 

Subtract  53  dol.  82^  cents  or  5382.5 

Gents  remain,  7117.5 
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This  sum  5382.5  cents  is,  as  if  it  were  taken  out  from 
the  whole  sum,  and  deposited  in  the  chest. 

Then  there  remain  71 17.5  cents  for  spending  money  to 
be  divided  into  365  parts. 

:   1 


$.        cents. 
365   :  7117.5   : 

365)7117.5(19.5 
365 


3467 
3285 

.1825 
1825 


EXPLANATION. 

As  365  days  are  to  7 11 7.5  cents, 
so  is  1  day  to  19.5  cents. 

or, 
If  365  days  give  7117.5  cents, 
what  will  1  day  give? 


INVERSE  PROPORTION. 

We  must  now  study  inverse  proportion.     When  the  third 

term  is  greater  than  the  first,  and  the  nature  of  the  question 

requires  the  fourth  term  to  be  less  than  the  second,  then 

the  proportion  is  inverse.    This  is  called  more  requires  less. 

EXAMPLE. 
If  4  men  can  harvest  a  field  of  wheat  in  2  days,  in  what 
time  can  8  men  do  the  same  work  ?  Answer,  1  day. 

RULE. 
Multiply  the  iSrst  and  second  terms  together  and  divide 
the  product  by  the  third,  the  quotient  vnll  be  the  fourth 
term  or  answer. 

Operation. 


men. 

d. 

men. 

4        : 

2      : 

:      8 

2 

8)8(1  day,  answer. 

In  this  example  the  fourth  term  is  as  much  less  than  the 
second,  as  the  third  is  greater  than  the  first :  For,  8  is 
twice  the  quantity  of  4,  but  1  is  only  half  the  quantity  of  2. 
Therefore  this  sort  of  proportion  is  properly  named  inverse  : 
or,  indirect^  or.  if  you  please,  contrary. 

39 
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Again. 

When  the  third  term  is  less  than  the  first  and  Requires  tb6 
fourth  to  be  greater  than  the  second,  the  proportion  is  also 
inverse. 

This  is  called  less  requires  more. 

EXAMPLE. 

If  12  persons  in  a  family  have  provisions  for  36  days, 

how  many  persons  will  the  same  provisions  serve  18  days? 

Answer,  24  persons. 

d.      p.         d. 
36  :  12  :  :  18  to  a  fourth  number,  24. 

That  is  to  say,  if  36  days  require  1 2  persons  to  devour 
the  food,  what  number  of  persons  will  18  days  require? 

Here  the  third  term  is  less  than  the  first  and  requires  the 
fourth  to  be  contrary,  that  is,  as  much  greater  than  the 
second ; 

For,  the  third  term  is  only  half  the  quantity  of  the  first, 

but  the  fourth  term  is  double  the  quantity  of  the  second. 

Operatiopt. 

36  first  term. 
12  second  term. 


18)432(24  persons.  Answer. 
36 

.72 

72 


LESSOA'  12. 
If  864  feet  in  length  of  plank  1 2  inches  wide  will  floor 
a  room,  how  mucb  in  length  will  be  required  when  the 
planks  are  10  inches  wide? 

Answer,  576  feet  in  length. 
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Operation. 


in.  w.    f.  1. 

12  :  864 

12 


18 


I8)103t)8(576 
90 

136 
126 


.108 
108 


Here  we  say,  if  12  incher 
wide  require  864  feet  in 
length,  what  will  18  inches 
wide  require  ? 

The  third  term  is  greater 
than  the  first,  and  requires 
the  fourth  to  be  less  than  the 
second. 


LESSOJV  13. 


If  500  dollars  draw  35  dollars  of  interest  in  12  month^ 

what  sum  will  give  the  same  interest  in  3  months  ? 

Answer, ;  2000  dollars. 

Operation. 
mo.     dol.      mo. 

12  :  500  :  :  3  If  12   months  require  500 

12  dols.    3  months  will  require 

four  times  that  sum, 

3)6000(2000 

LESSOJ>f  14. 

If  24  horses  will  eat  36  bushels  of  oats  in  IJ^  day,  what 

number  of  horses  will  eat  the  same  quantity  in  3  days  ? 

Answer,  12  horses. 

d.      h.         d. 

1.5  :  24  :  :  3  1|  day=1.5  day. 

1-5 
If  1.5  day  require  24  horses 

]20  to  devour  36  bushels,  then  3 

24  days  will  require  a  less  num- 

— .  ber. 

3)36.0(12 

LESSOJV  15. 

If  56  pounds  of  butter  cost  £  0  18  8  what  is  that  a 


pound  ? 

lb.      d.         lb. 
.56  :  224  :  :  1 

56)224(4 


.• « '• 


Answer,  4  pence. 

185.  8(/.  =224  pence. 

The  third  term  is  less  than  the 

first  and  requires  the  fourth  to  be 

less  than  the  second.     This  is  less 

requires  less  or  direct  proportioir- 
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LESSOJV  16. 

If  a  pound  of  tobacco  cost  ISd.  what  will  300  weight  of 

1 12  lb.  each  come  to  ?  Answer,  £  25  is. 

Reduce  (he  tobacco  to  pounds  for  a  third  term. 

lb.     d.          lb.  112  lb.x  3=336  lb. 

1  :  18  :  :  336  The  fourth  term  is  6041 

18  pence=£25  is. 

12)6048(/. 

2688  2|0)50|4 

336  X,  25  is. 


6048 

LESSOjy  17. 

If  1  pound  of  sugar  cost  9  pence,  what  is  the  cost  of 
J 7  hundred,  2  quarters?  Answer,  £73  10*, 

cwt.  qrs.  lb.    d.  lb. 

17     2  1:9::  1960 

4  qrs.  in  a  hundred.  9 

70  quarters.  12)17640 

28  lb.  each.  210)14710 


1960  lb. 


£73  10^. 


LESSOJV  18. 

How  much  in  length  that  is  f  of  a  yard  wide  will  make 
a  piece  1  yard  wide  and  2  yards  long  ?  Ans.  2^  yds.  6  in. 

There  are  8  quarters  in  a  piece  2  yards  long,  and  at  the 
same  time  the  piece  is  4  quarters  wide.  Then  say,  if 
4  qrs.  wide,  require  8  qrs.  in  length,  what  will  3  qrs.  wide 
require  ?  This  appears  to  be  less  requires  more,  or  inverse 
proportion. 

qr.w.  qr.L  qr.w. 

4  :        8  :  :  3 

4 


3)32 
10  and  2  qrs.  over  =18  inches. 
3  in  18?  6  times.     10  qrs.  6  in.  =  21  yds.  6  inches. 
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LESS0J>ri9. 
If  when  wheat  is  at  175  cents  a  bushel,  the  baker  gives 
22  ounces  Aroirdupois  in  a  loaf  for  12^  cents,  how  manj 
ounces  can  he  give  in  the  loaf  without  loss,  when  the 
wheat  is  at  1 50  cents  a  bushel  ? 

Answer,     25  oz.  10  drams.  \^  of  a  dram. 

In  this  case  the  third  term  is  less 
than  the  first,  and  requires  the  fourth 
to  be  greater  than  the  second  :  For,  the  cheaper  the  wheat 
is,  the  larger  the  loaf  can  be  for  the  same  money.  And  if 
the  third  term  be  less  than  the  first,  and  requires  the  fourth 
to  be  greater  than  the  second,  then,  less  requires  more ; 
therefore  the  proportion  is  inverse. 

Operation. 


cents,  oz.    cents, 
175  :22::  160 


175  cents  the  1st  term. 
22  oz.  the  2nd  term. 

350^ 
350 


150)3850(25  oz. 
300 


850  continued. 
750 


100  ounces  remain. 
16  drams  in  an  ounce. 


.  850  continued. 


150)1600(10  drams. 
1500 


.100  If^  of  a  dr.  rem. 


LESSOJSr  20. 
If  I  borrow  540  dollars  for  1 60  days,  how  long  must  I 
lend  800  dollars,  to  pay  the  interest  ? 

Answer,  108  days. 


If  540  dollars  require  160 
days  to  make  a  sum  of  inte- 
rest, then  800  dollars  will 
require  a  less  time.  This  i« 
more  requires  less. 


dol. 

d. 

dol. 

540  : 

160  : 
540 

:  800 

64 
80 


8|00)864,00 
Ans.     108  days. 


LESSON  21. 
If  a  yard  of  cambric  cost  1 2s.  what  will  4  pieces  cost, 
leach  piece  containing  20  yards  ?  Answer,  £  48. 


!^# 
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yd. 
1 


8. 

12  : 

80 


210)9610*. 
£48 


yds.  4  pieces  >c20x=80  for   the 

80  third  term.     The  third  teita 

is  greater  than  the  first,  and 
requires  the  fourth  to  be 
greater  than  the  second. 
This  proportion  is  of  more 
requires  more;  consequent- 
ly, direct 

LESSOJV  22. 

If  a  dozen  caseknives  cost  4*.  id.  what  will  49392  cost  ^ 

Answer,  £891   16*. 

k.      d.  k. 

J2  :  52  :  :  49392 

52d.  second  term  or  4*.  id. 


98784 
246960 


12)2568384 
12)214032  pence  for  answer. 
210)1783,6 
£891   16*. 

LESSOJV  23. 

If  a  board  be  8  inches  wide,  how  much  in  length  will 

make  a  foot  square  ?  Answer,  1 8  inches. 

in  w.  in  1.  in  w. 

12  :  12  :  :  8 

12 


8)144 
18  in. 


Here  we  say,  if  12  inches  in  width,  re- 
quire 12  inches  in  length,  to  make  a  foot 
square,  then  8  inches  wide  will  require 
more  in  length.  Therefore  as  the  third 
term  is  less  than  the  first,  and  requires 
the  fourth  to  be  greater  than  the  second, 
less  requires  more. 

We  will  now  make  a  memorandum  which  must  be  learn- 
ed so  perfectly,  that  it  will  always  be  ready  in  the  mind; 
that  is  to  say, 

DIRECT  PROPORTION  is  known  by,  more  reqtdres 
more^  or,  less  requires  less. 

And, 

INVERSE  PROPORTION  is  known  by,  less  requires 
more^  or,  more  requires  less^ 
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However  nice  these  distinctions  may  appear,  they  must 
4>e  observed  by  all  expert  arithmeticians. 

LESSOJ^f  24. 
A  merchant  has  owing  to  him  £  1000,  and  the  debtor 
Agrees  to  pay  12^.  6c/.  on  the  pomid;  how  much  will  be 
the  payment  ?  Answer,  £  625. 

A^.  S»  A/. 

1  :  12.5  :  :  1000 

1000  12^.  6d.s=:l2.5s. 


2|0)125Gl0.0  shillings  for  the  fourth  term. 
£  625  Answer  in  pounds. 

The  third  term  is  greater  than  the  first,  and  requires  the 

fourth  to  be  greater  than  the  second. 

LESSOJSr  25, 

If  a  pint  of  wine  cost  lOd.  what  will  189  gallons  cost.^ 

Answer,  £63. 

joints,   d.       pints.  8  pints  make  1  gallon. 

1  :  10  :  :  1512  Multiply  189  gals,  by  & 
12)15120*rf.  8 

2j0)126|0  

£63  1512  pints. 

LESSOJSr  26. 
A  grocer  bought  3  hogsheads  of  sugar,  each  10  cwt.  3 
^rs.  1 2  lb.  gross,  tare  26  lb.  in  each  hogshead,  at  7d.  2q.  a 
pound ;  what  was  the  price  of  the  3  hhds.  ? 

Answer,  £111  11^.  3d. 

Note-— Tare  is  an  allowance  for  waste. 

26  lb.  tare  in  each  hogshead. 
3  hhds. 

78  lb.  of  tare  in  the  whole,  which  must  be  subtracted 

from  the  gross,  the  remainder  will  be  neat. 

cwt.      qrs.      lb. 

10         3         12  in  each  hogshead. 
4  quarters  1  hundred. 

43  quarters.  Continued. 

^  A  cipher  annexed|  multiplies  by  10. 
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43  quarters. 

28  lb.  in  a  quarter. 


356 
86 


1216  pounds  in  I  hogshead,  gros^. 
3  hhds. 


3648  lb.  gross  in  3  hogsheads. 
78  lb.  tare  in  die  whole. 


3570  lb.  neat,  after  the  tare  is  deducted. 
Id.  2y.  =  30  farthings. 
Nqw  state  the  question. 

lb.        q.         lb. 
1     :     30  ::  3570 

30 


As  the  second  term  is  m 

farthings,  so  the  fourth  term 

must   be   farthings ;    divide 

them  by  4,  by  12  and  20,  to 

make  pounds. 


4)1071007. 
12)  26775(/. 
2|0)     22311^.  3c/. 
£IJI   11^. 

LESSOJV  27. 

If  a  cistern  of  water  in  a  city  be  sufficient  tp  supply  615 

]persons  30  days,  how  many  must  move  out  that  the  water 

may  last  45  days  ?  Answer,  205. 

REMARKS. 
If  615  persons  will  use  the  water  in  30  days,  then  it  will 

require  a  less  number  in  45  days. 

Say,  if  30  days  require  615  persons, what  number  will  45 

days  require?  45  will  require  410  persons.     Subtract  410 

from  6 15,  the  difference  will  be  the  number  to  move  out. 

d.         p.         d. 

615  persons  for  30  days. 
410  for  45  days. 

205   the    difference,  which 
number  must  move  out 


30  :    615  ::  45 
30 


45)18450(410  persons. 
180 

..45 
45 

..0 


\ 
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LEBSOJ^  28. 
If  17  cwt  3  qrs.  17  lb.  to- 
Vacco,    cost  £13  J  13«.   id. 
how  much  is  that  an  ounce  ? 

Answer,  Id. 
cwt  17    3  qrs.     17  lb. 
4 

7]  qrs. 

28  lb.  in  a  qr. 

585 
142 


2005  lb. 

16  oz.  in  a  pound. 


12030 
2005 


32080  ounces. 
£  133     13 
20 


2673 
12 

n     ■         ■ 


OS. 

92080 


oz. 

1 


32080  dl 

t    32080     :: 
32080)32080(1(/. 
32080 

^  LESSOJSr  29. 
A  piece  of  oloth  cost  £  1 6 
10^.  tne  price  of  a  yard  was 
15f. ;  how  many  yards  were 
there  in  the  piece  ? 

Answer,  22  yds. 
£16     10 
20 


3305. 
If  15«.  will  buy  1  yard, 
hqw  many  wiU  3300.  buy  ? 


3.  yd.  e. 

15      :       1      :(     330 
15)330(22 
30 

.30 

LESS0JV30. 

If  270  dollars  a  year,  wiB 
supply  1 2  persons  in  a  family 
with  wheat  at  1 87^  cents  i^ 
bushel,  how   many  persons 
will  the  said  270  dollars  sup- 
ply with  bread,  when  whes^ 
IS  at  1 25  cents  a  bushel  ? 
Anawer,  1 8  persons, 
cents.      P.      cents. 
187.5   :    12  : :  125 
12 


1 25)2250.0(1 8  persons. 
125 


1000 
1000 


LESSOJV  31. 

-  4 

If  100  cents  make  4$.  6d. 
or  54  pence  sterling,  what 
sum  will  100  dollars  make 
in  sterling  curren^  ? 

Answer,  £22   lO^. 
cents.         d.  cents. 

100     :     54     ::    10000 
1100)5400100 
l2)5400cL 
2|0)  4510*. 
£22    10^. 
Sterling  is  the  currency  of 
Great  Bntain. 

Halifex   and  Canada  cur* 
rency  has  5s.  to  the  dollar* 
40 
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LESSOJV  32. 
If  is.  Gd.  or  54  pence  ster- 
ling make  100  cents,  what 
sum  will    £  45     9    sterling 
make  in  cents  ? 

Ans.  20200  cte.  or  202  dol. 
d.    cents.        d. 
54    :    100  ::  10908 
J54)]090800*(20200  cents. 


108 


£45  9 
20 


f   • 


108 
108 

*         i.  ir> 

...00 


909 
12 


^T'm 


LESSOJV  33. 

If  100  cents  make  60  pence 
Halifax  currency,  how  much 
will  100  dollars  make  in  Hali- 
fax|  Answer,  £  25. 

Operation. 

cents,    d,        cents. 
100  :  60  :  :  10000 

x60  by  lOOOO,  then-i-by  108 

Thus,  1|00)6000|00 
12)6000  rf. 
2|0)  50|0<. 
£  25 


4 
4 
5 


6 
8 
0 


1090M. 

Note. — ^In  England  a  dollar  contains 

In  South  Carolina  and  Georgia, 

In  Nova  Scotia  and  the  Canadas, 

In  New  England,!  Virginia,  Kentucky, 

and  Tennessee, 

In  New  Jersey,  Pennsylvania,  Delaware, 
and  Maryland, 

In  New-York  and  North  Carolina, 

^OTE.-T-But  for  about  thirty  years  past;  North  Carolina  has  esthnated 
fhe  dollar  at  ten  shillings. 


6     0 


7 
8 


6 
0 


LESSOJV  31. 

If  5^.  make  1 00  cents,  how 
many  dollars  will  £  52  15^. 
inake.^         Ans    211  dollars. 


^.    cents.     8. 
5:  100:;  1055 
5)105500 
2II00 


£52  15 
20 


1055 


LESSOJV  35, 

If  100  cents  make  6^.  or  7  2d. 
New  England  currency,  how 
much  will  J 00  dollai*s  make 
in  New  England  currency? 

c.       d,        c.  Ans.     £  30. 


100:72::  10000 
l|00)7200|aO 
7200rf. 


12)720ft/. 
210)  60|0 
£30 


*  Two  ciphers  annexed  to  mulliply  by  100. 

t  New  England  is  composed  of  the  following  stales,  viz.  Vermont, 
iJew  Hampshire,  Commonwealth  of  MassachnsettS;  Rhode  Island  and 
Connecticut. 
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LESSOjy  36. 
If  6«.  make  100  cents,  how 
many  dollars  will  £216  18s. 
make  ?         Ans.  723  dolls. 

-  • 


£216  189. 
20 


6  :  100  : :  4338 

6)433800  ■         

72300  4338«. 

LESSOjy  37. 
If  1 00  cents  make  8s.  New- 
York  currency,    what   sum 
will  100  dollars  make.^ 

Ans.  £40. 

100  :  8  :  :  10000 

liOO)800IOO 

2m80H)s. 

£40 

LESSOJ>r  38. 
If  8s.  make  1 00  cents,  how 
many  doUsurs  are  in  £455 
l2s.f  Ans.  1139  dols. 


£.    s. 

455  12 

20 


s.    cts.        s. 
8:  100::  91 12 
8)911200 

113900  cts.        9^,2, 

LESSOJY  39. 
If  100  cents  make  7^.  6d. 
Pennsylvania  currency,  what 
sum  will  100  dollars  make  ? 

«Ans.  £37. 10s. 
Operation. 
7s.  6d.=90d. 
cts.      d.  cts. 

100  :  90  :  :  10000 
1 100)9000100 
12)9000(£ 
210)7510 
£37  10*. 


LESSOjy  40: 

If  90  pence  make  1 00  cts' 
how  many  dollars  will  £  35 
1 29.  8d.  make  ? 

Ans.  95  dollars. 


d.    cts.        d. 
90  :  100  : :  8550 
9>0)85500I0 
9500  cts. 


£. 
35 
20 

7l2f. 
12 


s.  d. 
12  6 


8550d. 


LESSOJ\r  41. 

If  100  cents  make  4*.  8d. 
in  South  Carolina  and  Geor- 
gia, what  sum  will  100  dollars 
make  ?        Ans.  £23  6*.  8d. 

is.  8d.  equal  56  pence, 
cts.      d.  cts. 

100  :  56  :  :  10000 
1100)5600100 
12)5600rf. 
2I0)46I6«.  8d. 
£23  es.  8d, 

LESSOjy  42.      . 

If  56<il  make  100  cents, 
how  many  dollsurs  will  £  21 
9$.  id.  make? 

Ans.  92  dollars. 


d.     cts.  d. 

56  :  100  :  :  5152 
56)515200(9200 
504 


112 
112 


00 


£.  s.  d. 
21  9  4 
20 

4299. 
12 

5l52ct 


304      COMPOUND  PROPORTION. 

COMPOUND  PROPORTION. 

This  is  called  the  Double  Rule  of  Three,  or,  Rule  of  Five. 

In  this  Rule  five  terms  are  given  ta  find  a  sixth. 

EXAMPLE. 
If  4  men  can  rehp  1 6  acres  ki  8  days,  hoW  many  niefi 

can  reap  48  acres  in  4  days  .'^  Answer,  24  men. 

The  three  first  tenhs  form  a  supposition,  the  fourth  and 
fifth  make  a  demand,  and  the  sixth  gives  the  answer.         * 

As  in  simple  Proportion,  so  in  this;  if  more  requirfe 
Hiore,  or  less  require  less,  it  is  direct. 

And,  if  more  require  less^  or  les9  r^uire  more,  it  is 
inverse. 

^^  If  the  proportion  m  direct,  the  sixth  term  must  bear 
such  proportion  to  the  fourth  and  fifth,  a9  the  third  term 
bears  to  the  first  and  second. 

But  if  the  proportion  is  inverse,  then  thie*  sixth  term 

must  heikr  such  proportion  to  the  fourth  and  fifffi^  as  the 

first  bears  to  the  second  and  third,  or  as  the  second  bear& 

td  the  fi*st  and  third.^' 

RuLK  For  stating. 
Take  those  terms  which  fbtm  the  supposition  in  tbeabove 

example,  and  begin  thus : 

1.  Let  the  principal  cause  of  acthh  be  placed 

in  the  first  term ;  as,  4  men  t 

2.  Let  that  Which  denotes  time^  distance,  &e; 

be  in  the  second  term;  as,  8  day» 

3.  Place  the  remainuig  number  of  the  silppe- 

iition  in  the  third  term;  as,  : :  16  acre9». 

Then  the  work  will  stand  thus  r 

men.    d.     acres. 
4  :  8  :  :  16 

SeelMSonC  Card  31. 

4.  Place  the  other  two  tertns,  which  move  the  question^ 

under  those  of  the  same  naikie,  thus : 

men.  d.  acres. 
4  :  8  :  :  16 
See  Leseon  D.  Card  31.  4  ;  :  48 


coMPGtmm  pmvoKTKm* 
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6.  !f  <Iie  bhnk  fiiB  under  the  third  tenn,  th^tt'  moUiply 
ttie  firsi  and  second  terms  t<^ether  for  a  dirisor}^  and  the 
other  three  for  a  diridend. 

But,  if  the  blank  fitU  undei'  the  first  or  seeond  tekln,  then 

'  iQultiplj  the  third  and  fourth  terms  together  for  a  divisor, 

,md  {^  other  three  for  a  dividend,  the  quotient  in  either 

^  Ggse  will  be  the  answer. 

Proof'  ti  perforhbb 
B)r  two  stings  in  simf^le  J)roportion. 

Operation  op  Trts  aforegoing  example. 
'   men    d,    acres. 

4   :  8  ^:  16  16  third  term. 

4  ^ :  48  4  fourth  term. 

64  a  divisor. 


48  Mh  term. 
8  second  term. 

384 
'4  fii^t  term^ 


64)1536(24  men. 
128 

."256 
256 


^536  a  dividend. 

Proof  of  the  AFOREoomo 
statement. 

We  will  suppose  that  the 
men  reap  during  the  time  of) 
8  days ;    then  say, 

If  16  acres :  require  4  men 
::  how  many  men  will  48 
acres  require  ? 
acres,    men.    acres^ 
:     4    ::    48 

4 


16 


Now  sav  if  8  days  require 
12  men : :  now  many  men  wiU 
4  days  require  ? 

d.      men.        d. 
8    :     12    ::    4       . 
12 


16)192(12  men. 
16 

.32 

By  this  operation  we  find 
Ifaat  48  fatcres  re«|uire  1 2  men 
a  they  reap  dunng  8  days. 


4)96(24  men. 
In  this  last  statement,  the 
third  term  is  less,  than  the 
first  and  requires  the  fourth 
[to  be  greater  than  the  second, 
and  shows  that  less  requires 
more ;  therefore  the  propor- 
tion is  inverse. 

LESSOJ>r  1. 
If  56  bushels  of  cotn  wilt 
supply  7  persons  4  months, 
how  many  bushels  will  sup- 
ply 46  persons  10  months  r 
Xnswer,  920  bushels. 


It 
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bush. 
56 


P.       mo. 
7     :      4 
46     :    10 
Turn-  and  read  the  rtde. 

7  first  term. 

4  second  term. 

28  divisor. 

46  fourth  term. 
56  third  term. 

276 
230 

2576 

10  fifth  term. 


25760  dividend. 
28)25760(920  bush. 
252 


..56 
56 


..0 

Proof  of  Lesson  I. 
V  In  the  first  place,  suppose 
Ihey  are  all  eating  4  months  v 
then,  if  7  persons  eat  56 
bushels,  how  much  triU46 
persons  eat  .^  '  ,  ■ '  • 
P.     Bush.       P.  , 


46 


56 

336- 
224 


7)2576^ 
368l>ush. 
By  the  last  operation  we 
find  that  46  persons  will  eat 
368  bushels  in  4  months. 


•  > 


9 


«     ♦ 


Then  say,  If  4  mont(iis^  re* 
quire  368  bushels,  how  much 
will  10  months  require  ? 
mo.        bush.        mO« 
4      :      368     ::    iO"- _ 
4)3680      .  .    :'\' 

920  bush,  for  prooCi*  k  f 

LE§sojr2., : 

If  8  men^av^  8  dolULrs 

4  da«B^  work,  how  imic^ 

4ft  tS^n  hate  for ^16  daysf 
.  Answer,  1 92L  dollars^ 
men.        d.        dol! 
8     :     4     ::     8    • 
48     :    16 

8Qrstterm.    • 
4  second  term.  \ 


32  drrisor.      ;  ' 

48  fourth  teiin. 

l6.Afihterm..  • 

•  * 

288 
46. 


•     •    »^ 


768  • 
8  third  term. 


6144  «Uvidend. 
32)6144(192  dol. 
32 

294  %      > 
288 


..64 
64 


Proof  of  lesson  2. 

Suppose  they  are  all  at  M^ork 
4  days. 


COMPOUND  PROPORTION. 


26T 


•  KEY  T9  CjiRD  M.  31. 

If  8  men  receive  8  doQtirs,  11     360)21 600(60  bush, 
what  will  48  men  receive.  2160 

We  readily  know  that  thej]   .         — — 

I     will  ree^ve  48  dollai^ ;  but  11  ....  0 

^'^.•r^.^«^ftheaMfere.ntJ         Proof  of  i^ssoir  3. 
"^^op^ratioriB  jof  the  rule,   we 
f^^^  i^uUipfy  and  divide. 


ri;-jNow:  gay,'  If  4  dajs  "»rill 
'|^ej8.AiQars,'vhat  w}Ui6 


V*    «:     48.  ::  J6 


f^m 


«    • 


•  ♦*. 


•"     tf 


Suppose  1 8  horses  are  eat* 
ingfor  36 days: 
•   Then,  If  20  dajs^  allow- 
ance is  10  bushels,  how  much 
[Hvill  be  36  days'  allowance  ? 
d.        bush.        d. 
20     :     10     ::     36 
20)360(18  bush. 
20 

Teo      ^ 

160 
If  18    horses    devour   18, 
bushels,  how  much  will  69* 
horses  devour  ? 
y  h.        bush.        h.  <» 

18     :      18     ::     60 
'  We  know  the  answer  must' 
foe  60. 


h. 

18 
«0 


20"..''*r''t»' 


'  4)7p8        :. : 

Proof;  '1 9a  Ao^  T 

le  bashels  of  >;«$  wiBr      •"    'MtESSOJST  4.  * 

S-tA  -?L  '^K  -H^;2?i;^5*^  Wheii^otman travels  240 

S^^lifc^fT&'^^'^H^^^^      »2day8  ort2  hours 
f.«phd»«,^d4ys?       . '.  >3te|.g;inln5ilroiinydaysofl6 

^f^'!  t     "**^  n  hoi^  lpiig«Will  he  travel  720 
d,  ^v  Bush.       .. '  l^ifa^^    iyft.- in  27  days. 

.For;  disj^i^tioQ,   we  will 
HiM(  r2.  laqmCdays  and   16 

llOUj^daye,  i^lfurj42M-  l6hd. 
f^daj«  .#e*willbaaY'k  with 
d'only.  .    '      '/:  •  .1 '  * 

/  NowBupjK:^»||iaj^i*arl)our- 
diEiys  is  Ihfe  jAincip^ -cfiuse 
of  action  and  must  be  thefirst 
ten*     ,    \   , 

hd.     ;  ^d.   »    miles. 
12'  :     12'  :  :    240 
16    :  i  :    720 


'^.•Z' 


'^V 


.•"* 


4[p.£rst4^rBL  » 
20  secoi^lenn*^ 

360  divisor. 

36      fifth  term. 
60      fourth  term. 


2160 

10  third  term, '  r 


^1^^1600  dividend. 


I 


«py  Tocji^M.  31, 


£40  third  term. 
16  fourtib  tenn. 

144 

24 

384ediviMr 

720  fiflbterm. 
12  first  t«nii 

8640 

12  second  term 


1^2(27  da^  far  foot 

■■..92 

t,F<ssoof  5y    •; 

If  0  meu  l/Bxe^p  •cMJ 
<b|ithru:j£voridbf,U 
-I  nu  txd>];iJlu9t,a)ltRi«V« 


103680  dividend 

3840)10^680(27  dajs. 
7680 

■    ■  "    26880 


37SiMrd,t«mi.<'7-' 


,     Prow  of  lessor  4 
If  he  travel  the  uhole  tli 
^  dajs  of  12    hours   loi 
•how  many  days  will  720  npi 
require?  If  240  miles  rci|uj|r^ 
'12  such  days  how  mai^  iml   ,. 
|20  miles  require?^  ^^  -f} 
Dii)e9.    hd.    mileft         4nI  P 
240  >42  :    720  ■      '  -» -1^ 


Now5ii*V  5^  9* 

h4r*d.    jid  -J  ^•'v 

12  :  36  :  :  •»  dlj^jlr^ 
12         W-  V, 

"^  DiWdnxl    •     "^ 


•i' 


^4i 


1 
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LESSOJ^e.  -1^ 

If  4  men  have  12  dollars 

JQr  3  days'  work,  how  man^ 

men  wiU  earn  ^8  dollars  in 

8  days  ?  Ans.  ©.r^men.. 

mead.      ddl. 

^4   :   3  t   :  li  . 

.     :    8  :   :4B  ^ 

.   48  fifth  ^ernt 
^*-  *  ji  fiifet  term.'  ^ 


192     ■ 
^^e^ond.^erm. 


•  • 


57Q  aitiden* 

] 2  third 4enii.  ■'  .' 
8  fooJcth  .term, 

96  divisor.  * 

96)576(6  men. 
576 


700  doll,  s  70000  cents. 
6  mo.  =  .5  of  a  year,  &c. 

cents.        yr.         cents; 
"*   70000  :     .5 
40000  :   5. 
2450  third  term. 
40000  fourth. 


2450 


98000000. 
5.  fifth' term. 


4900(ft)000  dividend. 

70000  first  term. 
.5         second  terms 


' 


•  ,     35000.0  divisor. 
35|00b)490000|000(14000cts    Jm 
^  35      .^  [  =  140dok  /^ 


*  « 


140 
•  440 


•  •   •      • 


Proof,  of  Lesson  6. 
aoL  nicfn.  dot. 


i*t     r 


12  :  4  :  ]  48 

•      *     .   4 


^Ai 


t*  • 


12>192' 
.  16  men. 

■  $.  men.    $. 
3  :  16::  8 
.3 


8)48(6  men. 
48 


«* 


LESS0JV7. 

If  700  dollars  gain  24  dol- 
50  cents    interest  in  6 
iiio^is,  how  much  will  400 
IjfiMm  gain  in  5  years^ 

Ans.  140  dbllars. 

41 


•  •  •  000  « 

LESSOXf  8. 

If  296   soldiers  eat  1776 

poiyids  of  beef  in  6  days, 

now  'many  pounds  will  350 

men  eat  in  1 1  days  ?  /' 

Answer,  3850  poimd^. 
men.        d.        lb... 
2S6     :     6  :  :,jr?6 
350.  :  ir:  : 

296  first  term, 
econd  term* 


1776 
1776  third  te 
350  fourth. 


or. 


8880 
5328 


621600 

11  fifth  term. 


(6837600  dividend. 


Cmmnwi 


3ik 


it- 


i 


m» 


COMPOUND  PROPORTION. 


1776)6837€00(5850  tb. 


5328 

15096. 
14208 

•.8880 
8880 


V.\*0 
t        L^SSOJ^  9. 

Proof  of  Lesson  8. 
If  296  soldiers    will  eat 
1776   pounds  of  beef  in  6 
days,  in  bow  many  days  will 
350  men  eai  3850  pounds  ? 
Answer,  11  days, 
men.        d.  lb. 

296     r    «    :;    1776 
350     :  ::    3850 

.  3850  fifth  tem.' 
296  firsts 


dollars  on  the  haiiSned  year*  • 
ly.     Ana.  37  do}.  50  cratt. 

Suppose  100  dollars  in  )  ^ 
year  will  gain  5  dollars  inte- 
rest, then,  how  much  interest 
will  200  dollars  gain  in  3 
years  and  3  quarters  of  a 
year  ?  or,  3.75  jears  ?   • 

For  distinf  hop,  mark  100 
dqllars  princfpal,  dol.  P.  ^tnd 
5  doUars^  interest,  dol.  intr. ' 
dol.  P.         yr.  doL  Miti*- 

100      :       1       :  :      5 
«06      :       3.75 
I  3.75  fifth  teri9* 

I         V     5  third  term.. 


2310 
3465 
770 

1139600 

.  6  second  fenn. 


6857600  dividend. 
1*^70  third. 
•^50  foortJi. 

/  8880  ^ 

.    5328 


18.75 

200  fourth 


3750XN)  dividend. 
As  the  second  term  is  T^ 
multiplication   is    needless; 
therefore  1 00  is  the  divisor. 
100)3750.00(37.50.  dol.;= 
300  ■    37  dol.  and  50 

hundredths  of 

.  750    a  dollar. 
700 


■»• 


62)600  divisor. 
621600)6837600(11  days. 
6837600 
LESSOJV  10. 
What  is  the  interest  of  200 
dollars  for  3|-  years  at  5  per 
cent  per  aoaum^  thatie,  dj^ollars  imk^  the  prin(4pi^ 


.50^ 
50& 

LESSOJSr  11. 

If  I  lend  74  dollai^  and 
at  the  end  of  6  months  receive 
{,76  dollars  and  59  cents  for 
principal  and  interest,  at 
what  rate  per  cent  do  I  re- 
ceive interest  ? 

Answer,  7  per  cen  t^ 

We  will  first  note  that  74 


CONTRACTED  PROPORTION. 


st^r 


and  that  the  interest  added 
to  the  principal  makes  a  sum 
called  the  amount,  viz.  76.5\) 
dollars. 

Subtract  the  principal  74, 
irom  76.59  the  amount,  the 
difference' 2.59  is  the  interest 
Thteiv  say:  If  74  dollars 
principal  in  6  months,  will 
give  2.59  dollars  interest, 
what  will  100  dollars  princi- 
pal'  give  in  12  mouths,  or  I 
year  ? 

mo.        dol.  intr. 
6      :  :     2.59 
12      :  : 

74  first  term. 
6  second. 

444  divisor. 
2.59  third. 
100  fourth. 


dcA  P. 

74      : 
100 


259.00 
12 


3108.00  dividend. 

444)3108.00(7.00  dol. 
3108 


....  00 


This  sum  of  7  dollars  is  the 
rate  per  c^t  per  annum,  or, 
by  the  hundred  by  the  year.' 

LESSOXf  12. 

What  is  the  interest  of  1 30 
dollars  for  73  days  at  6  per 
cent,  per  annum  r 

Answer,  156  cents, 
dol.  P.        days.        dol  intt 
100      :      365      :  :      6 
130      :        73     :   : 

130x73ic6s56940fi^ 
a  dividend. 
Second  term,  365 
First,  lOd 


i.MrtB 


Divisor,  36500 

36500)56940(156  cents. 
36500 


204400* 
182500 

. 219000* 
219000 


*  DecimaliB  annexed 


CJONTRACTED  PROPORTION, 

OR, 

CONTRACTIONS  IN  THE  RUDE  OF  "niREE. 

a 

RULE  1. 

Divide  the  second  term  by  the  first,  and  nniltiply  ifaat 
«uiotient  by  the  third 

EXAMPLE. 

IT  3  yards  of  cloth  coift  £3  18;.    6d.  what' wiM  l2>aiA 
cost  ?  AumWriH^-  ik^ 


smt 


CONTRACTED  PROPORTION 


^^ 


Yds. 


£. 
3 
1 


s.    d. 
18   6 


Yds. 
12 


6    2  quotient 
12 


£\5    14   0  answer. 
RULE  2. 
Divide  the  first  term  by  the  third,  and  divide  the  second 

1>j  that  quotient. 

EXAMPLE. 

Bought  4  parcels  of  indigo,  each  3  pounds,  for  39  dol, 
or,  3900  cents ;  how  much  did  5  pounds  cost  ? 

4  parcels  x  3  =  I2lb.  Answer,  16  dols.  25  cents. 


lb.  cent§.     lb. 
12  :  3900  : :  5 

S)12 

2.4)3900(1625  cents,   or 
24       [16  dol.  25  ets. 

150  continued. 


150  continued. 
144 


..60 
48 


120* 
120 


RULE.  3. 
Divide  th^  third  term  by  tl^e  first,  and  multiply  Uiat  quo- 
^ent  by  the  second. 

EXAMPLE, 
Bought  5  bushels  of  salt  for  £2  %$.  U.  what  will  25 
bushels  cost  at  that  rate?  Answer,  £  10  10^.  5d. 


bu.  £.    9.    d.      bush. 
6:2     2     1  :  :  25     5)25 
Quotient  &  multiplier,       5 


£  2    2     1  second  term. 
5  quotient 


10  10    5  Answer. 


RULE  4. 
pivide  the  first  term  by  the  second,  and  divide  the  third 

by  that  quotient 

EXAMPLE. 
If  I  give  7  dol.  and  50  cents  for  30  lb.  sugar,  what  must 
1^  paid  for  ^  a  hundred  or  56  lb.  ?  Ans.  14  dollar^. 

^  A  decimal  added  to  balance  tbe  decimal  in  the  divisor. 


♦■  .*-.» 


HATE-BILL,  273 

tb.      dol.       lb. 
30  ;  7.50  :  :  56 

7.50)30.00(4  quotient  4)56 

3000  14  dollars. 


•    •   • 


RULE  5. 
Divide  the  first  tenn  by  the  third,  and  multiply  the  se- 
cond by  that  quotient 

EXAMPLE. 
If  I  have  36  cwt  carried  50  miles  for  18  dollars,  how 

far  may  I  have  12  cwt.  carried  for  the  same  money  ? 

Answer,    150  miles, 
cwt    m.       cwt 
30  :  50  :  :  12  Inverse  proportion 

12)36  50  second  term. 

3  3  quotient 

150  miles. 

RATE-BILL. 

Suppose  a  school  to  consist  of  32  pupils,  subscribed  for 
by  tixe  proprietors;  that  a  Master  teaches  during  the  term 
of  one  quarter,  or  71.5  days,  at  17  dollars  and  16  cents  a 
month,  and  his  wages  amount  to  51  dollars  48  cents;  that 
the  whole  number  of  days  which  each  scholar  has  attend- 
ed, being  added  together,  make  2288 ;  and  that  A,  has 
sent  214.5  days,  B,  71.5,  C,  143,  &C.  how  shall  we  know 
what  each  man  has  to  pay,  without  making  a  statement  in 
Ac  Rule  of  Three  for  eAch  one's  qqota  ? 

RULE. 

1.  As  the  whole  number  of  days, 

is  to  the  whole  sum ; 
So  is  one  day, 

to  a  common  multiplier. 

2.  Multiply  each  man's  number  of  days  by  this  common 
multiplier,  the  product  will  be  the  quota  sou^t 


274 


INTEREST. 


# 


EXAMPLE. 

days.        cents.      day. 
2288  :  5148.00  :  :  1 

2288)51 48;0O(2.25  cents  for 
4576  [one  day. 


.5720 
4576 

11440 
11440 


Af  sent   214.5  days. 
Multifaier,   2.25 

10725r 
4290 
4290 


B,  se^t   71.5  diays, 
Mciltiplier,  2.25 


^mm 


357fr 
1430 
1430 


160.875  quota. 

C,  sent   143  days. 
Mqltiplier,  2.25 

715 
286 
286 


Names. 
A, 


321.75  quota. 

days.  $.cts. 
214.5  4    82 
71.5  1    60 
143.    3   21 


decimak 
.625 
.875 
.750 


Quota,  482.625 
When  the  first  deciqoal  figure  happens  over  five,  ad4 
one  cent      For  instance,  make  A^s  quota  83,  B^s  61,  and 
C^s  22,  rejecting  the  fi:^ctjons. 

H^TEREST. 

Interest  is^  a  sum;  of  money  allowed-  by  the  borrower  to 
Ate  lender.  For  instance.  A,  borrows  400  dollars  of  B, 
for'  one  year,  and  agrees-  to  pay  B,  7  doUiurs  for  die  use  of 
every  hundred  dollars  This  is  caUed7  percent;  7  dbUaiy 
being  the  rate  pinr  cent^* 

In  this  case  the  sum  400  dollars^  is  called  the  prinoipidi 
28  dollars  the  interest^  and  the  interest  added  to  the  prills 
cipal,  makes  428  dollars,  \Tfaich.sum  is  csdUed  the  ofMunL 

LESSQiPf  V. 
If  100  dollars  in  1  year  will  give  7  donar»  intierest,  whdt 
will  400  dollars  give  in.  five  yieans.  Ans.  140  dolls. 

BaUper  cefil/^jMr*«E»inMm^  s^oifieiy  aprtcerfisedibgf  tfasiiuodHd^yrtllt 


INTEREST.  a» 

Althou^  interest  is  jcalculated  by  tbe  Ride  of  Tbree^ 
yet  there  is  a  short  and  easy  way  ifidioot  a  formal  state- 
ment 

RULE. 

Multiplj  the  princi|ial  hj  the  rate  per  cent  and  divide 
that  product  by  100,  the  qmkient  will  be  the  interest  for   . 
one  year.  ^- 

Then,  multiply  the  interest  of  one  year  by  the  fimOi  the    ^ 

product  iirill  be  the  answer. 

EXAMPLE.  \ 

400  dollars  principal. 
7  percent 

interest,  28100    This  number  2800  is  divided  by  100. 

Time,       5        Years.  .^ 

140  dollars  interest  in  5  years. 

LESSOjy  2. 
What  is  the  amount  of  a  note  of  hand  for  14  dollars  37J^ 
MNts  on  ktterest  2  years,  at  7  per  cent  per  annum  ? 

Answer,  $16  38J75  cents. 
Re4uce  ibe  given  9«m  or  principal  to  cents. 
14  dolls.  37^  cents  =.  1437.5  cents. 


1437.5  cents. 
7  per  cent 


10062.5 

2  years* 


Here  the  interest  for  twa 
jyears  appears  tobe  201  cents 
and  .25  hundredths  of  a  cent ; 
which  sum  added  to  the  prin- 
cipal, makes  1638.75  cents, 
or,  1 6  dollars  38  cents  an^ 
201  p5.0  divided  by  10ot|.75  hundredths  of  a  cent 

\     1437.5     cents,  pincipaL 
Statement,    S       ^^'^^  »"*«««^ 

}     1638.75  amount 

LESSOJf  3.    See  Card  32. 
Wbat  is  the  interest  of  £  13  lis.  GtL  for  1  fear  at  6  per 

imt.  £0  16«.  Id,  3jjir«.  and  20  buQcUedtbs  (tf  a  fiurthing. 


#■-  ' 


i76 


iNTERESt 


m 


£13  17  6    {Hnncipal. 

6    rate  per  cenb 


83    5  0 
20 


•  <  •■ 


9.16 

65         I 
12 

d.7 

80 
4 

q.  3 

20 

N.  B.  Cutting  off  two  figures  to  the 
right  hand,  divider  by  100. 


LESSOJ^  4. 
What  is  the  Interest  of  155  dollars  for  I 
year,  at  2^  per  cent  ? 

Ans.    387  cents  -^  of  a  cent. 


155  dol.s=:  15500  cents  principal. 

2 


31000  product 
7750  half  the  principal* 


I 


In  this  case  annex  two 
ciphers  tp  the  dollars,  to 
reduce  them  into  cents, 
then  multiply  by  2  and 
add  half  the  principal  to 
that  product 


387|50  divided  by  100. 

LESSOJV  5. 
What  is  the  interest  of  231  dollars  for  1  year  at  3|  p^ 
cent  ?  Ans.  750  cents  -j^^^  of  a  cent 

Multiply  the  principal  by  3  and  add  |  of  the  principal  to 
that  product 

23100  cents  principal. 
3 


69300  product 
5775  a  fourth  of  the  principal. 


Total,  750175  divided  by  100. 

Another  way  by  Decimals. — See  Card  32. 
One  fourth  equals  .25 ;   therefore,   multiply  by  3.25  Ux 

the  rate  per  cent  ^ 

23100  cents  principal. 
3.25     or  3^  rate  per  cent 

1155 
462 
693 


—  [decimalfl 

750175.00  divide  by  100  after  pointing  off  the 


INTEREST- 
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LESSOJ^e. 

What  is  the  interest  of  £8  16  10  for  ]^  year,  at  7  per 
cent.?  Answer,  £0  18*.  6d  3j. 

£8        16         10  prin. 

7  rate  per  cent. 


61 
20 


17 


10 


8.  12 


</.4 


y.2 


37 
12 

54 

4 


i.        d.        q. 

12        4        2  one  year's  intr. 
6        2        1  half  a  year's  intn 


18 


3  one  anda half 

[year. 


16  LESSOJ>r  7. 

What  is  the  interest  of  700  dollars  for  3  years  and  f,  at 

7  per  cent,  per  annum  ?  Answer,  18375  cents. 

70000  cents  principal. 
7  rate  per  cent 

4900|00  divided  by  100. 
4900  cents  interest  for  one  year. 
3      number  of  years. 


14700 
2450 
1225 


for  3  years, 
for  \  year, 
for  ^  of  a  year. 


18375  cents  interest  for  3|-  years. 

LESSOjy  8. 
What  is  the  interest  of  35  doL  37^  cents  for  1  year,  at  5 

per  cetit  ?  Answer,  176.875  cents. 

When  the  rate  per  cent  is  five,  divide  the  principal  by 

20 ;  the  quotient  will  be  the  interest  for  1  year :  this  can  be 

easily  scanned,  because  5  times  20  make  100,  and  we  can 

have  5  times  20  in  100. 

35  dot  37^  cents  =  3537.5  cents. 
-!-  by  5  andl     5)3537.500  principal 

4)707.500 
176.875  answer  in  cent0« 


hf  4  will 
be  the 
same  as 
20. 


• 


42 


iTiiHeilf  -■  ' 


S78 


INTEREST. 


LESSOjy  S. 

Wrought  out  in  fiM. 

3537.5  cents  principal. 
5  rate  per  cent 


100)17687.5(176.875  cents 
100  [for  answer. 

.768 
700 


.687 
600 


ANOTHER   WAT.^ 

cts.prin. 
20)3537.600(176.875 

20 


*t 


875 
800 

.750»» 
Too 


153 
140 

.137 
120 


500* 
500 

•   •   • 


.175 
160 

.150 
140 


.100 
100 

•   •   • 


By  this  5  per  cent  we  can  prove  any  sum  of  interest  of 
any  rate  per  cent ;  for  instance,  if  the  rate  per  cent,  be  6, 
first  take  one  twentieth  part  of  the  principal,  which  quo- 
tient will  be  the  interest  for  one  year  at  5  per  cent ;  then 
one  fifth  of  that  interest  added,  wifl  make  a  sum  equal  ta 
ene  arising  fi-om  6  per  cent.;  and  tMPo-fifths  added  will  make 
a  sum  equal  to  one  of  7  per  cent,  &e.  Again,  subtract  one 
fifth  and  we  have  a  sum  equal  ta  one  of  4  per  cent ;  suIh 
tract  two  fifths,  we  have  a  sum  of  3  per  cent.,  &c.  &c. 

This  is  an  easier  way  to  prove  sums  in  interest,  than  by 
the  Rule  of  Three. 

FOR  EXAMPLE  SEE 

LESS6JV  9. 
What  is  the  interest  of  250  dollars  for  1  year,  at  7  per 
cent  ?  Answer,  1750  cent». 

*  Pecimals  aimezed. 


INTEREST. 
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Principal. 
25000 
7 


250  dol.  s  25000  cents. 

-T>  20)25000  principal 


1750100  Answer. 


5)1250  In.  for  1  jr.  at  5  pr.  ct 
„-Q  >  two  fiflhs  added. 


■^ 


jProof,       1750  cents, 

LESSOjy  10. 

What  is  Ihe  interest  of  £165  St.  4d.  for  4  years,  at  6  per 
cent,  per  annum?  Answer,  JC39  14^. 

£l65    8    4  principal. 


£      s. 
20)165    8 
160 

..5 
20 

108 
100 

TTi 

12 
100 


4 


£    s.    d. 

8    5    5  quotient 


9 


£  8    5    5  from  5  per  cent 
1  13     1  one  5th. 


9  18'  6  by  6  per  cent 
4  number  of  years. 


£39  14    0  Answer. 


LESSON  11. 

What  is  the  amount  of  £35    15    10  for  3  years,  at  6 
per  cent  per  annum  ?  Answer,  £  42  4».  8a.  0.-^. 

£35  15$.  lOd. 
*  6 


£2 


f.2 


14  15      0 
20 


£2    2    11  .  1.6dr.  for  1  year. 

3  No.  of  years. 


95         Interest,  6    8    lO    0.8    for  3  ^ears. 
12  35  15     10  principal. 


d.n  40 

4 


£42    4      8    0.8  amount 


*•! 


60 
10 


m 


.6)00 


200 


INTEREST. 


Proof  of  Lesbon  1 1 . 

£•      s*      d.    £.    s.     d.    g. 
20)35     U     10(1     15     9     2  quotient 
20 


15 

20 

20)315 
20 

Tl5 

100 

ri5 

IL 

20)190 
180 

10 
4 

20)40 


£l     15     9     2     at  5  per  cent 
7     1     3.6  one  fifth. 


2  11     1.6  ate  percent 
3  No.  of  years. 


6       8  10     0.8  interest 
35     15  10  principal. 

42  4  8  0.8  amount 
By  multiplying  the  remainder  filler  the 
farthings,  by  1 0,  we  find  the  decimal  of 
a  farthing.  In  the  above  there  remained 
3;  3  times  10  is  .30;  5  in  30?  6  times; 
this  gives  .6  of  a  farthing. 


BROKAGE, 

Is  an  allowance  of  a  certain  number  of  shillings  and 
pence  on  every  hundred  pounds,  or  of  a  certain  number  of 
cents  on  every  hundred  doU&rs. 

LESSOJV 12. 

Suppose  my  friend  sells  goods  for  me  to  the  amount  of 
£415  'I6s.  Sd.  what  will  his  brokage  be  at  the  rate  of  5^. 
on  a  hundred  pounds  ?  Answer,  £  1     O5.    9d.    2j. 

RUl^E.  ^ 
As  £100, 

is  to  the  rate  per  cent. ; 
So  is  the  principal, 

to  the  brokage  required. 
Reduce  the  shillings  and  pence  to  the  decimals  of  a 
-pound,  and  annex  them  to  the  pounds  for  |i  third  term. 
Look  at  your  Rule  in  Decimals.  ^ 


^1      ^, 


INTEREST. 
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12 
20 


dL  8.000 

«.16.667(.83335 
160 

.66 
60 

ri? 

60 

Tto* 

60 


100:  5:: 415.83335 

5 


f.20 


d.9 


g.2 


79.16675 
12 


5000100 
4 


00004 


100* 

Proof  of  Lesson  12. 

RULE. 
Divide  the  principal  bj  100 ;  then  divide  that  quotient 
by  the  aliquot  parts  of  a  pound  arising  from  the  rate  per 
cent 

IlXUSTRATIOK. 

5$.  s:  one  fourth  of  a  pound ;  As*  =  one  fifth  of  a  pound ; 
65.  =  one  fiflh  of  a  pound  and  one  fifth  of  that  fifth ;  6«.  &/. 
=  one  third  of  a  pound;  2s.  6d.  ==  one  eighth  of  a  pound, 
&c. 

EXAMPLE, 

£.     s, 


£4jI5     16    8 

20 


^.3 


16 
12 


d. 


5s.  ^{^     >   4)4     3    2    0  the  quotient, 
of  a  pound.  )       10    9    2  proof. 


£/.2|00 


IkESSOJ^  13. 

broksge  of  350  dollars  at  the  rate  of  ( 
cents  on  100  dollars  ?  Answer,  210  cen^s. 


$      cis.      $ 
100  :  60  : :  350 

60 

210|(M) 


The  answer  will  be  in  cents  when 
the  second  term  is  cents. 


:^^/ 


Am'- 


m  INTEREST  FOR  DAYS. 

LESSOJ^f  14. 
Whiat  is  the  brokage  of  455.25  dollars,  at  the  rate  of  70 
cents  on  a  hundre4  dollars  ? 

Answer,  318  cents  .675  of  a  cent 
$      cts.      $ 
100  t  70  : :  455.25 

70 


100)31867.50(318.675  cents. 
300 


186 

10b  Shorter  way. 

— —  455.25 

.867  70 

800  

318167.50 


.675 
600 


•p- 


.750 

700 


.500* 
500 


INTEREST  FOR  DAYS. 
RULE. 

t 

^  As  365  days  are  to  the  interest  of  the  given  sum  for  one 
year; 

So  is  the  time  proposed,  to  the  interest  required.'' 

LESSOjy  15. 

What  is  the  interest  of  5075  cents  for  90  days,  at  7  per 
cent  per  annum  ?  Answer?  87*59  cents. 


5075  principal. 
7  rate  pejr  cent 


355125 
355.25  cts.  interest  for 

1  year. 


days.   cts.    days. 
365  ;  355.25  : :  90 
90 


365)31972.50(87.59 
9920 


.277^    [ConUmed^ 


INTEREST  FOR  DAYS. 
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2772 
2555 

*2175 
1825 

.3500 
3285 


<215+ 

RULE  FOR  PROOF. 

Moltiply  ihe  principcd  in  cents  by  the  rate  per  cent,  and 
that  product  by  the  number  of  days  for  a  dividend.  Mul- 
tiply 365  by  100  for  a  divisor;  the  quotient  will  be  the  aiv* 
swer  in  cents. 

5075  principal. 
7  rate  per  cent. 


35525 

90  days. 


365x100=36500  ^visor. 


3197250  dividend. 

35500)3197250(87.59  proof. 
292000 


. 277250 
255500 

.217500* 
182500 

.350000* 
328500 


An  easier  method  pf  finding 
the  interest  for  days  or  months  in 
the  course  of  ordinary  business. 

Suppose  1  month  or  30 
jdays  to  be  -^  part  of  a  year, 
and  that  1  day  is  ^  of  a 
Imonth ;  then  from  the  follow-* 
ing  table  we  can  take  any 
part  of  a  year  at  an  instant. 


^^M 


.21500+ 


1  day  equals  -3^  of  a  month. 

2  iV 

3  iSr 
5  i 

10  ^ 

»5  ^ 


1 


6  months  equal  ^  of  a  year. 

3  i 

2  i 

1  Vr 


ISl'L 
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COMPOUND  INTEREST- 


LESS0JV16. 
What  is  the  interest  of  a  note  given  on  the  first  day  of 
January,  1815,  for  34  dollars  and  50  cents,  payable  on  the 
6th  of  February,  1816,  with  interest  at  7  per  cent,  per  an- 


num? 


3450  cents  prindpal. 
7  rate  per  cent 

241|50  intei-est  of  1  year. 

cents. 


30  days  ^ 
6  days  I  of -Jy 
Iday  \o{\ 


12 

5 
6 


241.50 
20.125 
4.025 
0.670+ 


Answer,        266.320 


Answer,  266.32  cents. 

241  cents  and  -^j^  of  a  cent 
is  the  interest  for  1  year. 

Then  January,  1816,  has 
31  days,  and  in  February  we 
take  6  days,  which  make 
37  days  over  a  year.  Then 
say,  30  days  are  iV  ^^  ^  year, 
6  days  |  of  30,  and  1  day  | 
of  6  days. 


In  small  business  this  method  wifl,be  sufficiently  exact, 
but  in  large  sums  it  is  advisable  to  calculate  by  the  preced- 
ing  rales,  becatise  30  days  fall  short  of -jij-  of  a  year. 

COMPOUND  INTEREST.      * 

Find  the  interest  of  the  given  sura  for  1  year,  ad  d^  that 
interest  to  the  principal  and  call  it  the  amount.     Take  this 
amount  for  the  principal  of  the  second  year :  Find  the 
amount  for  the  second  year  and  make  it  the  principal  of 
the  third  year,  &c.  &c. 

Note. — Subtract  the  given  sum  from  the  ladt  amount^  the  remaiodec 
will  be  compound  interest. 

LESSOJV  17. 

What  is  the  compound  interest  of  500  dollars  for  4  years, 

at  7  percent,  per  annum  ?        Ans.     155  dol.  39  cents. 

Principal  for  the  first  year,  50000  cents. 
Rate  per  cent  7 


interest  for  the  first  year,  3500 
Principal,  50000 

Amount  of  the  first  vear,  53500 


3500100 


[Contintitd. 
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Principal  for  the  second  year,  53500 

7 


Interest  for  the  second  year,  3745  3745100 

Principal,  53500 

Amount  for  the  second  year,  57245 

Principal  for  the  third  year,  57245 

7 


Interest  for  third  year,  4007.1 5  4007|  1 5 

Principal,  57245. 

Amount  for  the  third  year,  61252.15 

Principal  for  the  fourth  year,  61252.15 

7 


Interest  for  the  fourth  year,  4287.6505  4287|65.05 

Principal,  61252.15 

Fourth  year's  amount,       65539.8005 
Given  sum,  50000. 

Answer  in  cents,  15539.8005,  that  is  to  say,  155 

dollars,  39  cents,  8  tenths  and  5  ten    thousandths  of  a 
cent 

DECIMAL  INTEREST. 

Make  a  common  multiplier  for  the  rate  per  cent  thus : 

If  100  cents  in  1  year  give  7  cents  interest,  what  will  J  cent 

give  in  the  same  time  ?  100  :  7  : :  1 

Principal,  1       ,   cent 

100)7.00 
.07 

Here  appears  to  be  7  hundredths  of  a  cent  for  the  inte- 
rest of  1  cent  1  year:  This  .07  we  will  call  a  common 
multiplier,  by  which  any  number  of  cents  may  be  multipliedf 
and  the  product  will  be  their  interest  at  7  per  cent  for  1 
year. 

43 


\L 


£86 


DECIMAL  INTEREST. 


For  6  per  cent  .06  will  be  a  common  multiplier. 

For  5  per  cent,  .03 ;  for  5|,  .053,  &c.     f  hey  are  all 

found  by  the  rule  of  proportion  as  before.* 


LESSOjy  18. 

What  is  the  interest  of  354 
cents  for  1  year,  at  7   per 
cent  ?       Ans.  24.78  cents. 
Principal,  354  cents. 
Com.mul.  '07 

24.78 

LESSOJ>f  19. 

What  is  the  interest  of  1 3 
dollars  37|  cents  for  1  year, 
at  6  per  rent  ? 

Answer,  80.25  cents. 
Principal,  1337.5  cents. 

Com.  multiplier,      .06 

80.250  cents. 
In  the  last  lesson  we  point 
off  three  decimals  in  the  pro- 
jduct,  because  there  are  3  ir 
the  factors,  that  is,  one  in  the 
multiplicand,  and  two  in  the 
multiplier. 

LESSOJ^  20. 

What  is  the  interest  of  316 
dollars   and  50  cents  for  4 


years  at  3^  per  cent,  per  an- 
num ?  Ans.  44  dol.  3 1  cents. 
Principal,  3 1 650  cents. 

Com.  multiplier,    .035 

158250 
94950 


one  year's  int  1 107.750 
Number  of  yrs.  4 


Ans.      443 1 .000  cents. 
LESSOjy  21. 

My  agent  has  bought  cat- 
tle to  me  amount  of  3452 
dollars  and  87^  cents ;  how 
much  will  his  commission  be 
at  the  rate  of  two  and  a  half 
per  cent  ?       ' 

Answer,  86  dol.  32  cents. 

Principal,       345287.5  cents. 
Com.  multiplier,     .025 

17264375 
6905750 


Ans.      8632.1875  cents. 


LESSOjy  22. 
What  is  the  interest  of  £32  Is.  6d.  for  5  years  at  6^ 
percent  per  annum .^         Ans.  £  10  8^.  5c/.  3^.  4 tenths. 

A  common  multiplier  is  found  in  this  case  by  the  same 
proportion  as  that  above  Lesson  1 8,  viz. 

If  1 00  pounds  in  a  year  will  give  6.5  pounds  interest, 
ivhat  will  one  pound  give  in  the  same  time  ? 

Ans.  .065  of  a  pound. 


*  This  common  multiplier  can  be  on  a  memorandum,  or  retained  in 
wemoiy. 
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100  :  6.5  :  :  1 

100)6.500(.065 
600 


Reduce  the  shillings  and  pence  to 
the  decimal  of  a  pound,  as  at  D. 

Prindpal,  £32.075 
CouLmuL  .065 


.500 
500 


160375 
192450 


]2J.i6.000 
20«.  1.500(.075D 
140 


■•■MM 


£2 


S.1 


d.B 


.084875 
20 


.100 
100 


.697500 
12 


}.l 


.370000 
4 


£.  $.  d.     g. 

Int  for  1  yr.    2  1  8     1.48 

Number  of  yrs.  5 

Ans.  10  8  5  .  3.40 


.480000 

Proof  for  Lesson  22, 

Principal,  £32    1     6 

Rate  per  cent  6^ 


192 
Half  the  principal,     16 


6 

9    0 
0    9 


£2 


8.  1 


d.S 


q.l 


U8 
20 

69 
12 

37 
4 


9  '9 


.48  of  a  farthing. 


Interest  for  1  year,     £2     1     8    1.48 
Number  of  years,  5 


Proof, 


£10    8    6    3.40 


28a      PROBLEMS  OF  INTEREST. 

PROBLEMS  OF  INTEREST. 
To  find  the  principal  when  the  rate  per  cent.^  the  timsj  and  the 

amount  are  given^  say^ 
^  As  the  amount  of  £  100  at  the  rale  and  time  given, 

is  to  £100; 
So  b  the  amount  given, 

to  the  principal  required.'^ 

LESSOJV  23. 

What  principal  being  put  to  interest  for  5  years,  at  6 
per  cent  per  annum,  will  amount  to  390  dollars  ? 

Answer,  300  dollars. 

If  100  dollars  will  give  6  dollars  interest  in  one  jear, 
then  in  5  years  the  interest  will  be  30  dollars ;  add  this 
sum  of  30  doUars  to  the  principal  100,  and  the  amount 
will  be  130. 

Now  say :  If  130  amount,  arise  from  100  principal,  what 
will  390  amount,  arise  from  ? 

A.       P.  A. 

130  :  100  :  :  390 

130)39000(300  dollars. 
390 


...00 

To  find  the  rate  per  cent.^  when  the  principal,  the  time,  and  the 

amx)unt  are  given,  say : 

**  As  the  principal, 

is  to  the  interest  for  the  whole  time; 

So  is  £100, 

to  its  interest  for  the  same  time." 

*^  Divide  the  interest  last  found  by  the  time,  and  the 
quotient  will  be  the  rate  per  cent," 

LESSOjy  24. 
At  what  rate  of  interest  per  cent,  will  300  dollars  amount 
to  350  in  5  years  ?  Ans.  6  per  cent 


REBATE.  2^ 

Subtract  the  principal  from  the  amount,  the  remainder 

will  be  the  interest  of  300  dollars  for  the  whole  time. 

Then  saj:  If  300  principal  in  the  whole  time,  give  90  in- 

tereetf  what  will  100  give  in  the  same  time  ? 

3|00  :  90  :  :  100 
3J90(00 
Time  5  yvs.     5)30(6  quotient  or  rate  per  cent 

To  find  the  time  when  the  prificipal^  the  rate  per  cent,  and  the 

amount  are  given^  say^ 
^^  As  the  interest  of  the  principal  for  1  year  at  the  given 
rate, 

is  to  one  year; 
So  u  the  whole  interest, 

to  the  time  required." 

LESSOjy  25. 

In  what  time  will  300  dollars  amount  to  390,  at  6  per 
cent  per  annum  ?  Answer,  5  years. 

(^e  hundred  dollars  give  6  dollars  interest  in  a  year; 
then  300  dollars  will  give  18  for  interest 

If  18  dollars  require  one  year,  what  will  90  dollars  the 
whole  interest  require  ? 


Principal,  300  doL 

Amount,  390 

The  whole  interest,  .90 


doL      yr.      dol, 

18     :     1    ::    90 

18)90(5 

90 


REBATE. 

RAate^  is  an  allowance  for  present  payment  before  a  sum 
of  money  becomes  due. 

Present  worthy  is  the  sum  to  be  paid  immediately  for  an- 
<>ther  sum  due  at  a  future  time. 

For  instance,  (he  sum  of  200  dollars,  at  7  per  cent,  will 
be  due  1 2  months  hence ;  what  is  the  present  worth  ?  We 
can  perceive  that  $200  will  gain  14  at  7  per  cent  interest, 
and  can  be  taken  from  the  debt ;  but  this  is  too  great  a  de- 
duction :  What  sum  at  7  per  cent  interest  will  amount  to 


bj^' 
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REBATE. 


200  dollars  in  12  months  ?  Such  a  sum  is  the  present  worth 
required* 

RULE. 
As  the  amount  of  1 00  dollars,  at  the  rate  and  time  giveoy 

is  to  100  dollars; 
So  is  the  whole  debt, 

to  the  present  worth  required. 


100  dollars  + 
7  dollars  interest  for  1  yr. 


LESSOJY  1. 

What  is  the  present  worth 
of  200  dollars  for  one  year 
at  7  per  cent,  rebate  ?  1 07  amount  for  1  year. 

Answer,  186  dol.  91  cents.   200  dollars  the  whole  debt. 

A.        P.  A. 

As  the  sum  of  107    :  100  : :   200  to  its  principal. 

Read  thus,  As  the  sum  of  107  dollars  amount,  is  to  100 

dollars  principal ;  so  is  the  sum  of  200  dollars  amount  to 

its  principal,  or  to  the  present  worth. 

dol. 
100 


IsL  term,  107)i 


2d.  term. 
200    3d.  term. 

(186.91 
present 
worth. 


Ill  I 


107 

930 
856 

.740 
642 


.980* 
963 


170* 
107 


Remainder  .  63  to  be 
added  in  tlie  proof 

Thus  we  find  that  the  sum 
186  dol.  91  cents  is  the  pre- 
sent worth  required.      Sub 


tract  the  present  worth  firom^ 
the  whole  debt,  the  remain- 
der will  be  the  rebate ;  viz. 
13  dol.  .09  cents. 

Rule  for  proof. 

Find  the  amount  of  the 
ipresent  worth  for  the  time 
and  at  the  rate  per  cent, 
given. 

EXAMPLE. 

What  is  the  amount  of 
18691  cents  for  1  year,  at  7 
percent,  interest? 

1 869 1  principal  and  63  rem. 
7  rate  per  cent 

1309|<K)  interest  for  1  year: 
)8691        principal. 


20060  ctd.  amount ;  or  $200 

LESSOJ^  2. 
What  is  the  J>resent  worth 
of   460  dollars    payable    9 


REBATE. 
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months  hence  at  6^  per  cent, 
per  annum  ? 

Answer,  429  dols.  8  cents, 
2  tenths  of  a  cent  and  25250 
tenths  of  cents  remain. 
Reduce  the  three  terms  into 
tenths  of  cents  that  we  maj 
more  readily  comprehend  the 
true  value  of  the  decimals. 
100  dollars  =  100000  tenths 
100000  [of  cents. 

6^  per  cent. 

600000  product  hy  6. 


600000  product  by  6. 
50000  half  the  principal. 


00  interest  1  year. 


^  a  year, 
f  of  a  year. 


4875  int  of  100  dols.  9  mo^ 
1 00000  principal. 


104875  tenth    of  cents  for 
the  amount  of  9  months. 


1  Oths.  A.  1  Oths.  P.  ]  Oths.  A. 

As  104«75        :        100000       ::      450000  to  P. W. 
104875)45000000000(429082  P.W. 
419500 


.305000 
209750 

•  952500 
943875 

.  •  862500 
839000 


•235000 
209750 


First  remainder,    •  ?525p    tenths  of  cenU. 
We  find  that  429082  tenths  of  cents  marked,  P  W,  to 
be  the  present  worth  of  450  dollars.    The  amount  of  this 
present  worth  at  6^  per  cent  9  months,  will  prove  the 
work  true. 

Proof  for  Lesson  2. 

429082  tenths  of  cents  principal, 
frj-  per  cent  interest 

2574492  product  l)y  6. 
21 454 1  naif  the  principal. 

27890133  interest  for  1  year.  ICantifmed. 
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27890|33        interest  for  1  year. 


13945 
6972 


1 65       for  half  a  year. 

5825     for  one  fourth  of  a  year. 


20917 
429082 


7475     for  9  months. 

principal 
25250  first  remainder. 


450100.0 


00000  amount  or  proof. 
Subtract  the  present  worth  from  the  given  sum^  the  re- 
mainder will  be  the  rebate. 

EXAMPLE. 

450000  given  sum  or  debt 

429082    25250  present  worth  and  remainder. 

20|91.7     74750 
$20  91c.  7  tenths  the  rebate. 

BARTER. 
Barter  is  an  exchanging  of  one  commodity  for  another. 

LESSOJV  I. 

How  many  yards  of  gingham,  at  37.5  cents  a  yard,  must 
be  given  for  90  pounds  of  beef,  at  5  cents  a  pound  ? 

Answer,  12  yards. 
90lb.  at  5  cents. 
5 


450  cents,  amount  of  the  beef 
Now  say,  if  37.5  cents  will  buy  one  yard,  how  many 
yards  will  450  cents  purchase  ? 

37.5  :  1  : :  450.0 
37.5)450.0(12  yards,  answer. 
375 


.750 
750 


Proof:  What  cost  12  yards  at  37,5  cents? 

12 


Answer  or  proof,         450.0  cents. 


I.OSS  AND  GAIN. 


as$ 


LESSOJ>r  % 

A  &rm«r  ^xcllaqged  25  busheb  of  potatoes,  at  SO  cents 

a  bashel,  for  sugar  at  ^  cents  a  pound ;  how  many  pounds 

were  required?  Answer,    621  b.  8  «iz. 

25  bushels.  \         cents,  lb     cents. 

50  cento  a  bushel,     f  20  :  1  : :  1250 

20)l250(62lb. 
120 


1250 


]6oz.  in  a  pound. 


..50 
40 

10 
16 


20)160(8  QZ. 
160 

LESSOjy  3. 

A  foi^eman  delivered  5  cwt  3  qrs.  of  iron,  at  8  dollars 
96  cents  a  hundred,  for  which  he  received  40  yards  of  coat* 
iog;  how  much  did  the  cloth  cost  a  yard?. 

Answer,  $  1  28.8  jcts. 


1121b.  s  896  cents. 

5 


5  hundred,  4480 
^  a  hundred,  448 
i  of  a  hundred,  224 


hundred* 


yds.    cts.      yd. 
40  :  5152::  1 
40)5152(128.8 
40 

Tl5 
80 

.352 
320 


.320* 
320 


LOSS  AND  GAIN. 


LESSOJY  1. 
Bought  64  bushels  of  salt,  at  87^  cents  a  bwftiel,  and  sol 
ihe  same  at  1  dollar  and  5  cents  a  bushel ;  what  suio  did 
^fain?  Answer,  $11  20c. 

44 


$»4  i^OSS  AND  GAIN. 

1 05  cents  a  bushel  87.5  cents  a  bushel. 

64  64  bushels. 


420  3500 

630  5250 


^720  6600.0  prime  cost, 

6720     sales. 


1 1 20    cents  gain. 

LESSOJV  2. 

BjOjQgfat  348  yards  of  cloth  for  174  dollars;  how  must  it 
>)e  sold  a  yard  to  gain  25  p^r  cent  ?      Ans.  at  62^  cents. 
JSTate.   f  of  any  sum  added  to  itself,  will  make  25  per 

m 

pent 

yds.       cts.        yd. 
348  :  17400  : :  1 
348)17400(50  cents  a  yard,  prime  cost 
1740 


..  .  .0  4)50 

12,5 


62.5  cents. 

LESSOJ>r  3. 

Bought  1 1  cwt  2  qrs.  21  lb.  tobacco,  at  560  cents  a  hun- 

fired;  but,  it  being  damaged,  I  sold  it  at  4  per  cent  loss; 

]xow  much  was  that  a  pound  ?.  Ans.  4.8  cents. 

2)  560  pents,  price  of  1  hundred. 
11 


6160  price  of  11  hundred. 
4)  280  of  ^  a  hundred,  or  56  lb. 

2)     70  of  {  of  a  hundred,  or  1 1  lb. 

35  of  ^  of  a  hundred,  or  7  lb. 

^545  of  the  whole. 

4  per  cent*  ^ 


261180  to  bexMucted 


% 


SINGLE  FELLOWSHIP;  ^9S 

6545  |>rice  of  the  whole. 
261.80  deduction. 


6283.20  for  the  sales. 

il  cwt  2  qt^.  21  lb.  lb.  cts.  lb. 

4  1309  :  628.3.20  : :  1 

—  -  1309)6283.20(4.80  cts.  ah8. 
46  qre.  5236 

28  -... 


10472 

369                      10472 
94  


1309  lbs.  in  all. 


•  •  •  •  •  " 


SINGLE  FELLOWSHIP^,  0%  FELLOWSHIP  WITB- 

OUT  TIME, 

Two  or  inore  partners  stbck  money  together  and  trade  a 

certain  time,  then  divide  the  gain  into  shares  according  to 

each  one's  stock:  this  method  of  transacting  business  is 

called  Fellowship. 

EXAMPLE. 

LESSOJV  1. 
Two  merchants,  A  and  B,  join  in  partnership ;  A,  lays  in 
80  dollars,  B,  120,  and  they  gain  50  dollars ;  what  is  each 
man's  share  of  said  gain  ? 

Answer,  A,  must  have  20,  and  B^  30  dollars^ 

HULE. 
As  the  sum  of  the  sevdfral  stocks^ 

is  to  the  gain  or  loss ; 
So  IS  each  person's  share  in  stock, 
to  his  share  of  gain  or  loss. 

A,  80  d^ars.  S.      G.      A. 

B,  120  200  2  50::  80 

50 

200  sum  of  the  stocks.  

200  :  50  ; :  120  200)4000(20  A. 

50  400 


^*i 


200)6000(30  B.  ...  0 

6000 
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LESS0J^2. 

A  bankrapt  is  indebted  to  C,  50  dollars,  to  D,  130  dot- 
lars,  to  £«  320,  and  hie  wfcole  estate  amounts  to  275  dol- 
lars only  t  bow  must  it  be  divided  among  the  creditors  ? 

Ans.  C,  most  have  $7  dria  50  ets.  D,  71  dols.  50  cts.  atad 
E,  176  dols. 

C's  sto<^  or  debt,  50  dolsii  S.      loss.       C. 

D's  130  500  :  225  i  :  50 

E's  320  50 


Amount  of  dts.     500  500)1 1 250(22^  Csloes. 

Estate,  .      275  1000 


mt 


Loss,.  225  .1250 

1000 


.2500* 
S.      loss.        if.  2500 

500  :  225  ::  130 
130 


675^ 
22& 


500)29250(58.5  D's  loss* 
2500 


.4250- 
4000 


2500^ 
2500 


S.      loss.         El 

500  :  225  :  :  320' 

320 


450 
675 


500)72000(144  E's  loss;  [Contitmeii. 


DOUBLE  FELLOtrSHlF.  M 

500)72000(144  E's  loss. 

500  Proof. 

—^  Share  of  C,    27.50 
2200  ofD,    71.50 

200O  of  E,  176. 


i^te 


«2000  275X)0  equal  to 

2000  tbe  amount  c^  the  whole 


estate  or  effects* 


•  • 


C's  demand,  50ir 

Loss,       22.50   fltibtract. 


I^MM 


Share,      27.50 

D's  demand,  130. 
Loss,         58.50 


Share,       71.50 

£^8  demand,  320 
Loss,        144 

Share,      176 

]X>UBLE  FELLOWSHIP,  OR,  FELLC)Wl^P  WITH 

TIME. 

RULE. 

Multiply  .^ach  man*8  stock  and  time  tc^etfaer :  Then  sajt 
'   As  Afe  sum  of  those  products, 

Is  to  the  Whole  gain  or4oss; 
So  vi  each  product, 

to  each  man's  share  of  the  gain  or  lo^* 

LES^OJ^f  1. 

Two  mEerchants  traded  together :  A,  put  in  120  dollars 
for  12  months,  and  B,  100  for  15  months;  thej  gained  55 
dollars ;  what  was  each  one's  share  ? 

Answer       \  ^'  ^""^  ^^  ^''^'  ^^*^  ^^''*®- 
Answer,      J  B,  had  28  dob.  S/Att  cents;  i 
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A,  120  for  12  months. 
12 


1440  A'^prodact, 

B,  ioo  for  15  m6athi^. 
15 


1440    A. 
1500    B. 


1500  B*8  product 

a  Pro.  G.      A's  Pro. 
2940:55::  1440 

55 


II 


72d 
720 


$  cts. 


2 


if 


2940)79200(26.93 

588  [for  A. 

2(i400 
17640 


2940  sum  of  the 
[products.' 
Proof  of  lesson  1. 
A's  share,  2693  cents  and  |fff 


B's, 


2806 


3  «  0  ■ 


, 27600* 
26460 


.1I400* 
8820 


S.  Pro. 
2940  : 


G. 

55 
1500 


•  • 


2580 
B's  Pro. 
150a 


275 
55 


$cts. 


2940)82500(28.06,V!i^  forB 
5880 


dol.  55.00  whole  gs^. 
2580 
360 


2940)       ,        ..  . 

-J- —  >  or  1  cent  to  carry. 
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LESSOJ^  % 
A,  B,  and  C,  hirtiti  a  pas- 
ture for  the  Slim  of  1 1 5  dol- 
lars:' A,  turned  in  35  horses  40 
dajs,  B,  30  horses  40  days; 

^nd  -C,  24  horses  100  days ; 
what  part  of  the  1 15  dollars 
must  each  man  pay  ?  Answer, 
A,  must  pay  32.2  dollars,  B, 
27.6  and  C,  55.2. 

A,  35  X  40  =  1400    ' 

B,  40  X  30  :^  1200 
C,100  X  24  =  24(X) 

No.  of  days,  6000 
The  whole  loss,  115 
5000  :  115  ::  1400  A, 
1400 


23700 
23520 

..  18000** 
17640 

..360 


460 
115 


500^)161000(32.2  A. 
15000 


.11000   ConUnwd. 


DOUBLE  FELLOWSHIP. 
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1 1000  continued. 
10000 


.10000* 
lOOOO 


j6000  :  115  ::  1200  B. 
1200 


6000)138000(27.6  B. 
1000 


.38000 
SftOOO 

.30000* 


•:i:i:i 


5000  :  115  : :  2400G. 
2400  continued. 


2400  continued. 


460 
230 


5000)276000(55.20. 
25000 


.26000 
25000 

.10000* 
10000 


Sets. 

32.20  the  share  of  A, 
27.60  of  B. 


55.20 


.of  C. 


1 15.00  loss,  or  prooC 


PNP  OF  PART  ftrnvH.. 


J*  ■ 


C 


{ 


X 


INTRODUCTION  TO  ARITHMETIC, 

PART  X. 

CONTAINING, 

PRACTICE  AND  TARE  AND  TRET, 


PRACTICE. 

THIS  is  a  short  way  of  finding  the  value  of  goods :  any 
question  in  the  Single  Rule  of  Three  direct,  where  the  first 
term  is  unity  or  one,  may  be  answered  by  Practice. 

The  rule  is  generally  performed  by  taking  aliquot  parts 
for  a  divisor,  as,  20  quills  at  a  farthing  each ;  how  much  do 
they  come  to  ? 

We  readily  know  that  20  quills  cost  20  farthings,  and 
that  if  we  divide  20  by  4,  the  quotient  will  be  the  answer  ia 
pence,  viz.  5  pence. 

Again,  20  at  2  farthings  each*  We  perceive  in  a  moment 
that  20  halfpence  will  make  10  pence;  therefore  we  say 
two  farthings  make  the  half  of  a  penny;  divide  20  by  2, 
the  quotient  will  be  the  answer  in  pence. 

Twenty  at  3  farthings  each :  here  we  reflect  and  find, 
that  the  half  of  20,  and  the  half  of  that  half,  will  make  the 
answer;  for  it  must  be  three  times  as  much  as  the  first  quan- 
tity at  one  farthing ;  therefore  say,  2  farthings  make  the  half 
of  a  penny,  and  a  farthing  is  the  half  of  a  halfpenny ;  divide 
the  given  number  by  2,  that  quotient  by  2,  add  the  twa 
quotients  together,  and  the  answer  will  be  15  pence; 
Thus,  20  at  3  farthings : 


1 


i 


20 

10 
5 

15dL 


This  is  taking  aliquot  or  even  partjk 
^  See  Card  32. 
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s.        d.  a. 

£ 

t.    d. 

Cm?/.  Tom 

i=,6 

i  = 

10 

2  =  tV 

i       4 

* 

6  8 

2i      i 

k       3 

\ 

5 

4        i 

i        2 

\ 

3  4 

5        i 

i        1  2 

\ 

2  e 

10       i 

Vr      1 

tV 

2 

I 

18 

In  order  to  learn  expeditiously,  we  must  get  the  follow- 
ing table  by  heart 

TABLE. 

Of  a  hundred. 

Iqr.  or281b-=| 

2       or  56  \ 

16  \ 
14  i 

Of  a  or.  of  a  cwU 

3^  lb-  =  i 

4  4^ 

7  f 

14  i 

When  reading  the  above  table  we  say,  "  Haifa  shilling 
equals  6  pence ;  one  third  of  a  shilling  equals  4  pence ;  one 
fourth  of  a  shilling  equals  3  pence,''  &c.  "  One  half  of  a 
pound  equals  10  shillings;  one  third  of  a  pound  equals  six 
shillings  and  eight  pence,''  &c. 

**  Two  hundred  weight  equal  one  tenth  of  a  ton ;  two 
and  a  half  hundred  weight  one  eighth  of  a  ton,"&c» 

^  One  quarter  or  28  lbs.  equal  one  fourth  of  a  hundred 
weight ;  two  quarters  or  56  lbs.  equal  one  half  of  a  hun- 
dred weight,"  &c.  Then  we  say,  ^  Three  and  a  half  pounds 
equal  one  eighth  of  a  quarter  of  a  hundred  weight ;  four 
pounds  equal  o|ie  seventh,"  &c. 

CASE  I. 

When  the  price  is  less  than  a  penny. 

RULE. 

Divide  by  the  aliquot  parts  that  are  in  a  penny,  then  by 
12  and  by  20,  which  will  give  the  answer. 

LESSOJVl. 

Bought 7612  pipes  at  1  farthing  each;  7612  at  2  far- 
things, and  4712  at  3  farthings  each;  what  did  the  parcels 
come  to  separately,  in  pounds,  shillings,  &c.  ? 

Ans.  at  Iq.  £7  18^.  7d,  at  2q.  £  15  17^.  2d^  and  at  3q. 
£14  14^.  6d. 
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Ig, 


12 

20 
Ans. 


7612  at  1^. 
1903 

15|8     Id. 
£7        18s.    Id. 


Zq. 


12 

2|0 


7612  at  29, 
3806 
31|7      2d. 


Ads.£  15     lit.    H 


4712  at  3^.    4712-^2  =  2356-;- 
2=:1178+2356  =  3534</.  or£l4  lis.  6d. 

CASE  2. 

When  the  price  is  less  than  a  shilling. 

RULE. 

Divide  by  the  aliquot  part  or  parts  in  a  shilling,  add  the 
quotients  together  and  divide  by  20  as  before  to  ascertain 
the  pounds. 


LESSOJSr  2. 


Id. 


210 


7612  at  Id. 
63|4      4dL 


Ans.  £  31     14    4 


LJ2SSOJV4.  See  Card  22. 

ONE  METHOD. 


2?. 


^^ 


12 

210 


4121  at  Id.  2q. 
2060     2 


6181 
5115 


Ans.  £  25    15    1    2 


LESSOJy  5. 


Id. 

^■ 

\q. 


id. 
^2q. 


2(0 
Abs.  . 


1861  at  Id.  3q. 

155      1 
77      6      2 
38      9      1 


27|1      4      3 

;i3  11  .4    3 


LESS0JV3.    See  Card  32. 


Id 

Iq. 


id. 


210 


8612  at  Id.  Ig. 


717     8 
179     5 


8917     1 


Ans.  £  44    17    1 


ANOTHER   METHOD. 


Id. 

2q. 


\d. 


S$IO 


4121  at  Id.    2q. 


343 
171 


5 
8 


51|5      1        2 
Ans.  £25    15    1     2 


2d. 


LESSOJ^  6. 


2|0 


4761  at  2  dl 
79|3      6» 
Ans.  £  39  13    € 

•  i  of  a  Bhillipg. 
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LESSOjyi:   See  Card  32, 
2d. 


1 

6181  at  2d.  Iq. 

1030   2 
128   9  1 

2|a 

115|8  11  1 

Ans.   £57    18    U    1 
LESSOJV  9. 


2d. 


2|0 


8012  at  2d.  3g. 


1335 

4 

333 

}0 

166 

11 

18316 


3d. 

* 


Ans.  £  91    16    1 

LESsojy  n. 

{s.   6l28atpd.  Igr. 


^    1532 

127       8 


210 


1 6519      8 
Ans.  £  82     19    8 

LESSOJV  13. 


3d. 
3q. 


1210 


7812  at  3d.  3^, 


1953 
488 


24411 


3 


Ans.  £122     1     3 


LESSQJV  15. 


4(/. 

«  ^ 

2?. 


i 
210 


6001  at  id.  2q. 


2000 
250 


4 

0    2 


22510      4     2 


Ans.  £  112  JO    4    2 


LESSOJV  B.   See  Card  32, 


2d. 


n. 


T*' 


210 


1218  at  2d;  2q. 


203 
50      9 


2513      9 


Ans.  £12    13   9 
LESSOJV  10. 


3d: 


I*. 
2|0 


7612  at  3d. 
19013 


Aps.  £  95    3 


LESSOJV  12. 


3d. 
2q. 


is. 
210 


61 80  at  3dl  2q» 


U}i5 
257 


18012      6 
Ans.  £  90    2    6 

LESSOJV  14, 


Id. 

Iq. 


\S. 


210 


7000  at  4d;  ly. 


1750 

583 

4 

145 

10 

24719      2 
Am.  £  123    19    2 

LESSOJV  16. 


4d. 

2?. 
J?- 


210 


7121  at  4d.  3;. 


2373 

8 

296 

8 

2 

148 

4 

1 

28118     8    3 


An8.£|40     18    8    3 
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LESSOJ^  17. 
4</.  ^.  181 2J  a.tdd,lq. 

Id. 


i 

2707 

i 

(}76 

9 

169 

2 

1 

210 

35512 

11 

1 

Ans.£l77    12    II    1 


LESSOJ>r  19. 


id. 
U. 

\q 


¥' 


I 


6I00at5</.  3jr. 


210 


2033 
508 
254 
127 


4 
4 
2 
1 


29212    11 


Ans.  £146   2    11 


6</. 

1(/. 

29- 
1,. 


2|0 


LESSON  21. 
6120  at  Id.  3q. 

3060 
510 
255 
127  6 


39512  6 


Ans.  £197     12    6 


6d. 
3d. 


LESSOjy  23. 
5918  at  9d.  3q. 


2959 
1479    6 
369  10    2 


2|0  48018    4     2 
Anse  £240    8    4    2 


LESSON  la. 


44/. 

Irf. 
29. 


2|0 


6128at5<£2f. 


2042  8 
510  8 
255       4 


28018      8 
Ans.  £140  8    8 


LESSON  20. 


id. 

2d. 
2q. 
19. 


210 


6000  at  6d  3^. 


2000 

1000 

250 

125 


33715 


Ans.  £  168     15 


6d. 

2d. 
2q. 
\q 


LESSON  22. 
6000  at  8J.  3q. 

3000 
1000 

250 

125 


2|0|  43715 
Ans.  £218  15 


LESSON  24. 


6dL 

3(/. 
IdL 
2y. 
19. 


i*. 

4680  at  ] 

i 

2340 

^ 

1170 

i 

390 

i 

195 

97  6 

210 

41912  6 

Ads.  209  12  6 


.£■ 


I 
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LESSOJ^  25. 
100  at  nd. 


12 

2 10 
AnB. 


1100 

911  8 
£4  11  8 


LESSO^r  26. 
8121  at  lOdl 


12 

210 
Ana. : 


»]2I0 

67617  6 
: 338  7  6 


CASE  3. 
When  th*  price  is  more  than  a  shillings  but  less  than  two. 

RULE. 
In  the  first  place  consider  the  given  quantity  as  so  many 
shillings ;  then  tsJce  the  part  or  parts  with  so  much  of  the 
given  price  as  is  more  than  a  shilling,  and  add  the  amount 
of  shillings  arising  from  these  parts,  to  the  given  quanHty, 
which  will  produce  the  answer  in  shillings. 


2y. 


\d. 
12 


LESSON  27. 
1216  at  lai.  2q. 


608</. 


210 


dOc.  8d:+12l6i. 
I2bl6  8 


ns.  £63  6  8 


\d. 

2q. 


LESSON  29. 
Tij*.J6l00at  \Sd.  2g. 

508     4 

254     2 


210    b86|2    6 
Aus.  £343    2t.    6d, 

LESSON  31. 


3d. 
2q. 
iq. 


i 


i 


2|0 


7612  at  \6d.  3q. 
1903 

317     2 

158     7 


999|o    9 


Ans.  £499     lOs.    9d. 


29. 

Iq 


X 


12 


LESSON  28., 
I216atl2(/.  37. 


608 
304 


9i2d. 


2|0 


76». 


12912 . 
Aus.  £  64     12 

LESSON  30. 


2d. 
2q. 


210 


6120  at  14<il  27. 
1020 
255 


73915 
Ans.  £369     15#. 

LESSON  32. 


id. 
2q. 
iq. 


1 


210 


8100  a»  l6dL  3;. 
2700 

337     6 

168    9 


113016  3 


Aus.  £565    6*.    3d, 
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LESSOJ^  33, 


U. 
1,. 


\230  9Al7d.  Iq. 
410 
102     6 
25     7     2    - 


|2lO  17618    1     2 
Ans.£88     8s.     id:     2q. 

LESSOJV  35. 


LESSOjy  34. 


6d. 
Id. 
\q. 


210 


9000  at  I9c7.  \q. 
4500 

750 

187     6 


3d. 
2q. 
Iq. 


210 


I000at21(/.  3^. 
500 
2.50 

41     8 

20  10 


18112    6 


Ans.  £90     12«.    6d. 


144317    6 
Ans.  £  721     17«.    6d. 

LESSOjy  36. 


6d. 

3d. 

•2d. 


i 


2K) 


6760  at  23d.  2q. 
3380 
1690 
112&    8 
281     8 


132318    4 


Ans.  £661     18s.    id. 


*  Divide  the  given  quantity  by  & 

CASE  4. 

When  Ae  price  consists  of  any  even  number  ofshdUmgs  under  20. 

RULE. 
Multiply  the  given  quantity  by  half  the  price,  double  the 
first  figure  of  the  product  for  shilliiigB,  and  the  rest  will  be 
pounds. 


LESSOJ^  37. 
486  at  2s. 
I 


Ans.  £48     12s. 

LESSOjy  39. 
7618  at  6s. 
3 


LESSOJV  38. 
7612  at  As. 
2 


Ans.  £1522    8s. 

LESSOJY  40, 
712  at  18s. 
9 


Ans.  £2285    8s. 


1 


Ans.  £640    l6s. 

CASE  5. 
When  the  price  is  any  odd  number  of  shillings  under  20. 

RULE. 
Multiply  the  given  quantity  by  the  price^  the  product 
will  be  the  answer  ia  ahiilings. 


% 


\ 
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LESSOJ^fil. 
121  at  3s. 
3 


2IO)36l3f. 
Ads.  £18    3*. 


LESS0Jyi2. 
860  at  7s. 

7     , 


LESSOjy  43. 
121  at  11». 
II 


2|0)602|0 
Ans.  £3U1 

LESSOJ^U. 
612  at  9s., 
9 


210)13311 
Ans.  £66     1  Is. 


210)5.^18 
Ans.  £275     8s. 


CASE  6. 

When  ^  price  is  an  aUquot  part  of  a  pounds  either  in  shiBingsor 

in  shilhngs  and  pence. 

RULE. 

Divide  by  the  aliquot  part. 

LESSOJy  45.  H  LESSOJiie. 

3f.sf  £  I  471  at  55.  6«.  8J. si | £  |  1 2  at  6<.  8dl 

Ans.  £117     I5s.*  Ans.  £4 

LESSOjy  47.  * 


3s.  4(/.  3s  I  £  I  69  at  3«.  id. 
Ans.  £11     10s. 

*  }■  of  a  pound  s  Ids. 


LESSOJS'  48. 

2s.  6d.  =i  ^  £  \  21  a.t  2t.  6d. 
Ans.  £2     129.    6<L 


CASE  7. 

When  the  price  is  composed  of  shillings  and  pence  that  are  not  an 

aliquot  part  of  a  pound. 

RULR 
Multiply  the  given  quantity  by  the  shillings,  take  parts 
for  the  pence  as  in  Case  3d,  add  the  quotients  to  the  pro- 
duct, and  their  ainount  vrill  be  the  answer  in  shillings. 


3d. 


LESSOJy  49. 

is.\  126  at  9s.  3d. 
9 


210 


1134 
31     6 


LESSOJY  50. 


id. 


11615    6 


Ans.  £58    5;.    6d. 


^. 


210 


10  at  12f.  id. 
12 

120 
3     id. 


12i3    4 


Ans.  £6    3^.    id. 


PRACTICE. 
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CASE  8. 
fFhm  the  price  is  pounds  onif. 

RULE. 
Multiply  the  given  quantity  by  the  price. 


LESSOJy  51. 

72  at  £5 
5 


Ans.  £360 


LESSOJV  52. 

46  at  £7 

7 


Ana.  £  322 


CASE  9. 
When  the  price  is  pounds  and  shillings. 

RULE. 
Multiply  the  given  quantity  by  the  pounds ;  then  pro- 
Deed  with  the  shillings,  as  in  Case  4,  when  they  are  even ; 
bat  if  they  are  odd,  work  according  to  Case  5. 


LESSOJV  53. 

i  48  at  £7  10s. 

7 

336 
24  0  prod,  by  5. 

^.  £360  0 

LESSOJY  55. 

.  *      49  at  £3  7*. 
7s. 

210)3413*. 

17  3». 
147      prod,  of  £3 


J 


Ans.  £l64  3*. 


LESSOJV  54. 

16  at  £3  es. 
3 

48 
4  16  prod,  by  3. 

Ans.  £52  I6s. 

LESSOJY  56. 

36  at  £5  13». 
13s. 

210)4618 

23  8 
180    prod,  of  £5 


Ans.  £203  Ss. 

CASE  10. 

When  the  price  is  pounds,  shiUings,  and  pence,  and  the  shiMt^ 

and  pence  are  an  aliquot  part  of  a  pound. 

RULE. 
Multiply  the  given  quantity  by  the  pounds,  take  parts 

46 


L, 


^ 


f 
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for  the  shillings  and  pence,  ais  in  Case  6,  add  them  togC' 
ther,  and  the  amount  will  be  the  answer. 


LESSOjy  57. 


3t.id. 


\ 


47  at  £3  38.  id. 
3 

141 

7  16  8 


Ans.  £148  16  8 


LESSOjy  58. 


6s.  8a. 


\ir 


17  at  £2  6s.  8d. 
2 

34 
5  13  4 


Ans.  £  39  13  4 


CASE  11. 
When  the  price  is  pounds,  shillings,  pence  and  farthingSy  and 
the  shillings  and  pence  are  not  an  aliquot  part  of  a  pound. 

RULE.         »  •> 

Reduce  the  pounds  and  shillings  into  shillings ;  multipl) 

the  quantity  by  the  shillings,  and  take  parts  for  Ibe  pence 

and  farthings,  as  in  Case  2 ;  or,  work  by  Compound  Mal< 

tipUcation.  > 


3d: 


2y. 


LESSOJY  59. 

120at£4  75.3rf25'. 
87        20 


210 


840 
960 
30 
5 


•  LESS^m. 


Gd. 


81s. 


104715 


Ans.  £523     15s. 

LESSOJy  61. 

21  at  £5    14«.   7d.    Iq. 

3 

17      3     9      3 

7 

Aqs.£i20      6     8      1 


Id. 


¥• 


I 

T 


70  at  £l  lis.  Id. 
34         20 


280 
210 
35 
5 


34«. 


lOd. 


210 1  24210 
Ans.  £121    a   l^' 

LESSON  62. 

14  at  £2     \0s.    6d. 

2 


■•  ."»•. 


0 
7 


Ans.  £  35      7      0 
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CASE  12. 
When  the  price  and  quantity  are  of  several  dmominaiioM, 

RULE. 
Multiply  the  price  of  one  by  the  whole  numbers' of  the 
quanti^,  and  take  parts  for  the  rest  of  the  said  quantity. 


LESSON  63. 

5  cwt.  3qrs.  1 4lb.  sugar  at 
£  1  2«.  6(/.  a  hundred. 


561b. 


i     281b. 
141b 


i  of  cwt 


^of56 
iof28 


£1    2  6  I  cwt. 
5  cwt. 


5  12  6 
U  3 
5  7  2 
2.9  3 


LESSON  64, 
I2cwt2qrs.  14lb.  at  £3 
14  0 


561b. 


14lb. 


i  cwt. 


£3     14     0 
12 


44 

8 

0 

1 

17 

0 

0 

9 

3 

i-of56 


Ans.  £46     14    3 


^Ji 


%  An8:£  6  12  2  1 

%^         \  TARE  AND  TRET. 

i  *  fe  this  Rule  we  must  observe  six  things,  viz.     The  Gross 
V«ight,  the^are,  th^Tret,  thfe  Suttle,  the  Cloff,  and  the 

Keat^weig9»  '  •  ^ 

/,  ^       *  EXPLANATION. 

1.  The  Gross  weight  is  the  whole  weight  of  the  goods 
ith  th^  hogshead,  the  barrel,  the  box,  the  chest,  &c.  or 
weaver  contains  the  merchandise,  all  being  weighed 
tofltOT^er. 

Tare  is  an  allowance  made  to  the  purchaser  for  the 
it  of  the  hogshead,  Jbari^el,  box,  &c. 
p^  Trett  11^  aq  abatement  of  4lb.  on  104,  being  the  26th 
allowea  for  dust,  waste,  &c. 
. '  4.  Suttle  is  the  name  of  the  weight  after  part  of  the  al- 
Ifowances  are  deducted  from  the  gross. 

5.  Cloff  is  an  illlowance  to  the  purchaser,  of  2lb  on  every 
3  cwt  *' 

6.  Neat  weight  i^^hat  remains  after  all  allowances  are 
deducted  from  the  |poss. 

*  Net  or  Nett^  has  b«en  obsolete  more  thaa  forty  years. 


31S 


TARE  AND  TRET. 


CASE  1. 
When  the  tare  is  so  much  in  thetohole. 

RULE. 

Subtract  the  tare  from  the  gross  the  remainder  is  neat. 

LESSOJy  1. 
What  is  the  neat  weight  of  16  hogsheads  of  tobacco  each 
weighing  dcwt  Iqr.  191b.  ^oes;  tare  in  the  whole,  I600lb. 

Answer^  72pwt  Iqr.  aolb, 

PlRECTlOltS. 

Multiply  Scwt  Iqr.  191b.  by  16,  or  by;4  and  by  4;  the 

product  will  be  the  i|rhole  gross.    Induce  IMftfb.  tare 

into  hundreds,  quarters  aiid  pounds^   subtract  thia^i 

the  gross,  the  remainder  wiU  be  neat; '  ■ 

cwt.         qr.  lb.       '  H>'  -^  *'*'•" 

5  1  19      ,         28)l60a(67qr. 

4  •     140 


?1 


20 
4 


86 
14 


2 
1 


1 

* 

24  gro88.\ 
4  tare 


••••4 


72 


1 


20  neat. 


« 


CASE2.      •-    ■■  -^ 

Wi(m  the  Tare  ifqtso  mu(kp«fJ>oXy  barfeiy  iag,  ire.  ^ 

RUL!f.# 
Multiply  the  Tare  of  one  bar^l.By^the  ^W^T 
rels,  &c.,  subtract  the  product,J^on^  the  ^ross,  the  re 
der  will  be  neat  I      * 

.  LESSafTi.        V        *  . 

In  14  lipgsheads  of  sugar,  weighing  in  the  wWe  8ft  cwt. 
3qr8.  17  lbs.  gross;  tare  100  lbs.  on  each  hogshead,  how 
much  neat  weight?  Ans.  77t:wt  J  qr.  17  lbs. 


1 
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Ih. 

28)1400(50  ^  or  12  cwt  2  qrs.  tares. 
140         ^  cwt  qrs.  lb. 

— —      .•=.  89    3     17  groes. 

.,.0      '.  12    2    00  tare. 


77    1     17  Answer. 

V      CASE  3. 
WU  Tare  is  at  so  n^  percent. 


Divide  the  ^bsabj^  ithe' 
subtract  thetiijuii 


[not  parts  of  a  hundred  weight, 
e  gross,  and  the  remainder 

fj^^^'an  aliquot  part,  then 

»  *  •# 


gross, 


•  r 


f  if  dBusiks  of  ric^,  €acti7^cwt 
.percenC?  :; 

A|is/  75  cwt  1  qr.  26  lb«  J4  02. 

fith  oz.  • 


■^r? 


X  ?  *^    IP^  P  on^cask..  • 
•   i±\    /casks.  • 


«      > 


^ 


•  • 


«      « 


*  •       5* 


el^^lX>I^b^h4|eMh  400  lb.  gross,  tare  12  lb.  per 

Ans.  3214  lb.  5  oz. 

lT.    Ib.G. 
12::  3600  > 

>  ?;^.      *    .4/   .    •'                12 
gjPOSS.      ,  w         ^       

•    "-^-  ''112)43200(385  lb- tare. 

[CdfilmtiedL 


#-•• 


.'^, 


V 
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lb.  oz. 
Gross  3600  00 
Tare      385     11 


Neat    3214      5 


% 


'^. 


'1 


112)43200(385  lb.  tare. 
336    * 

—  >      ' 

.  960  ''ft 


Vi«' 


,r';:»lo3fK,^ 

SV"  i^  !^/o;z^  a  pound. 


'-vt , 


tare. 


a' 

■  V 


* 


.  .%♦ 


?6^^! 


"•X 


*.  #  >. 


• 


LEi 

t 

In  17-J^«^j5f  su^fv  w^l 


y 


482    ^^--i'^.^ar  #W>>    <Wlli     ^30 


•  K* 


482 
28 


3856 
964 

13496  lb.  gross... 
176.  lb.  tare: 

13320  lb.  suttle. 
.^12  lb.  tret. 


12808  lb.  neat. 


<IMf^' 


^Jr 


4^' 


=  t     v.^^^' 


^.ii;^N,^^-!.N% 
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lb.  neat 
Podudsin  1  qr.  28)  1 2808(457  qrs. 

112 


.160 
140 


4)457 


cwt  114     1  qr. 


.208 
196 


♦ .  12  lb. 


'«      •    4  GAfiE  5. 
menTare,  Tret  awl  Chff  ore  aUowpd: 

.    .     KULE.''. ':  .'        ■•;    '     • 
:D0duct  the  tare  and  ttie'tret  as  before,  and  cjill  the  re^ 
Settle ;  divid^this  4i|^  by  I684  the'  quotient  will 
'  )ff\  sulHract  th^  clofflroiii  the  siittle;  the  i*emain- 
neat,  J  . 

weight  •  of  4/ tierce  of  tobacco,  weigh- 
►Jb.  gro^  ;^  Jtare  14  lb.  p6r  cent,  tret  4  lb. 
^^Ib'pera^wt?*'^ 
•      An&Wer,  7  cwt  0  qiV  5  lb.  9  oz. 
_^  _          y9f^  cptqr.  lb.,  oz. 
I^Jb. V  <*  cyrt  -Ht    1     2b^    0  gross. 
"^  l«Qt      6^0.  tare. '    ^ 


lb.  ^  part  -«-  7  ^1     J^  ©^^   •^    - 
""^  .  1    •3^12  tret 

•  ••  :     -T- — 

-rlYpart^?    a  ao    4  suttle. 

4  11  cloff 


\ 


9  neati^fe 
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i 


s 


*r 


( 


•I 


»• 
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• 
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K  '. 
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INTRODUCTION  TO  ARITHMETIC, 

PART  XL 

CONTAININQi 

EXTRACTION  OF  THE  SQUARE  ROOT,  OF  THB 

CUBE  ROOT,  AND  SINGLE  AND 

DOUBLE  POSITION. 


EXTRACTION  OF  THE  SQUARE  ROOT, 

A  square  is  the  product  of  a  number  multiplied  by  itself; 
a8«  4x4^16;  here  1§  is  the  square  of  4:  This  is  called 
/itoo&i/f oil i^  and  when  this  sign  is^' inserted  ~\^  it  signifies, 
the  sqtter^tof  anj  number  is  required,  as,  ~|'  4,  is  as 
much  as  \g  sa^,  ^'  multiply  ^4  by  ^self,^'  or,  ^^  the  square 
of  4.'^  .    ^  ,  ''' 

The  Squafe  B»ot  is  a  numbqfr  extracted,  which  being 
multiplied  by  i\^^  "Will  produce  the  given  number  it  was 
extracted  from;  aj|,  the  square  root  of  16=1;  and  this 
root  4  multiplied  by  itself,  will  produce  its  resolvend  or 
divXJUPrll.  m^jUraction  of  Roots  is  called  Evolution  ;  and 
when  the  square  roo^f  any  number  is  required,  it  may 
be  ^fiified  by  this  m4k  pUtc«4  before  the  number  thu8| 
Vl  6  ;fthat  is  to  say,  ^  the  ilqihfre  root  of  1 6/' 

A  TABLE  OF  ROOTS  AND  SQUARES. 

Roots,      123      4       56789 
Squares,  1       4      9     16    25    36    49    64     81 

Tile  dividend  is  commonly  called  the  Resolvend. 
Th^  quotient  is  the  Root ' 

That  root  which  can  be  found  to  exactness,  is  a  rational 
root 

That  root  which  cannot  be  found  to  exactness,  is  a  surd. 

47 
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SQUARE  ROOT, 


^n  odd  places  are  given  in  the  decimals,  make  then 

fey  annexing  ciphers. 

Jhen  a  root  proves  to  be  a  surd,  annex  ciphers  by  pain 
lie  fraction  is  reduced  to  a  sufficient  degree  of  minute 

i 

fhen  preparing  the  dividend  for  extraction,  begin  wit 

j|  integers  at  units  and  count  two  figures  to  the  left,  thei 

fke  a  distinction ;  then  count  two  more,  arid,  con tinu 

|s  operation  till  the  whole  numbers  are  marked  into  pain 

i$gin  again  with  the  decims^ls,  and  proceed  to  the  rig! 

jiarking  them  also  into  pairs. 

i  EXAMPLES. 

LESSOJV  1. 

What  is  the  square  root  of  62750.25  ? 

Ponit  off  the  work  thus,  >  ^  .^^  -^ 

abed     root 
^  e,2t,50.25,(«50.5 

e    : 

45)227 
225 

f       

5005) . 25025 

25025  t 


c   d 

^50^5, 


# 


Point  off  so  many  decimals  in  tflb  quotient  or  n 
^here  are  pairs  in  the  fractio^. 

In  this  case  there  is  one  pair  in  the  decimals,  \hi 
we  point  off  one  figure  in  the  root  for  decimals. 

Operation  with  woaits. 

First  seek  the  root  of  6 ;  it  must  be  2 ;  place  2 
in  the  quotient;  mtlTliply  it  by  itself;  set  its  squan 
6 ;  subtract,  the  remainder  is  2. 

Second  :  Bring  down  27  from  under  b  to  the 
mc^es  227  for  a  new  dividend :  Multiply  the  qu( 
makes  4 ;  place  thi^  4  for  a  divisor  as  at  4  midej 
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iow  many  timea  4  in  the  dividend,  excepting  always  the 
light  hand  figure ;  say  5  times ;  place  5  on  the  right  pi(^e 
of  4,  for  a  new  divisor,  also  place  5  in  the  quotient  as  un- 
der o ;  then  multiply  as  in  Long  Division,  and  place  the 
product  225  under  227  ;  subtract,  the  remainder  is  2. 

Third :  Bring  down  the  pair  50  from  under  c  to  the 
right  side  of  2,  makes  250 ;  double  the  quotient  and  place 
the  product' as  at  50  under/,  for  a  divisor;  seek  how  ma*' 
ny  times  50  in  250,  rejecting  the  right  hand  figure  in  die 
dividend ;  set  no  times  or  cipher  in  the  quotient  on  the 
right  side  of  5  under  o,  and  place  a  cipher  also  in  the  di- 
visor at  the  right  hand  of  50  under  /,  which  cipher  will 
make  the  divisor  500. 

Fourth :  Bring  down  the  pair  25  from  under  (/,  to  the 
right  i9ide  of  250,  makes  25025  for  a  new  dividend ;  seek 
how  many  times  500  in  25025,  rejecting  the  right  hand  5 
in  the  dividend ;  say  5  times ;  set  5  on  the  right  hand  of 
the  divisor  500  under  /*,  makes  5005  for  a  new  divisor,  and 
place  5  under  /,  multiply  the  divisor  by  the  quotient  figure, 
as  in  Long  Division,  2nd  place  the  product  under  25025« 
The  root  or  answer  is  250.5 

Proof  of  Lesson  L 

RULE, 
a^llltiply  i|he  root  by  itself,  the  product  will  be  the  same 

as  the  resolvend  d)r  dividend. 
<►  -1  »250.5"'»  LESSOjy  2. 

What  is  the  square  root  of 
21377.071681  ? 

2,13,77.07,16,81  (1 46.209 
] 
g.  — ■-.        Ana.  146.209 


«. 


~] » 250.5 
250.5 

12525 
125250 
5010 


" 


Proof;  62750.25 


24)113 
96 
h. 


286)1777 
1716 


1. 


/ 
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2922)6107 
5844 

k.  

292409).  2631 681 
2631681 


Operation  with  wordis; 
First:  Seek  the  root  up  to  the  first  comma;  the  root 
of  2  is  1 :    place  1  in  the  quotient  and  1  under  the  fiirst 
%ure  2 ;  subtracts  the  remainder  is  one. 

Second:  Bring  down  the  pair  13  to  the  right  side  of  I9 
makes  1 1 3  for  a  new  dividend ;  double  the  quotient  figure 
1  and  place  the  product  for  a  divisor  as  at  2  under  g.  seek 
how  many  times  2  in  the  new  dividend  1 13^  rejecting  thcf 
right  hand  figure  3 ;  say  i  times ;  set  4  in  the  quotient ;  set 
4  also  on  the  right  of  2  under  ^,  malfies  24  for  a  new  divi- 
sor ;  multiply  this  divisor  by  the  last  figure  4  in  the  quo- 
tient; set  the  product  96  under  113;  subtract,  the  remain- 
der is  17.  ^  >'/'^^ 

Third :  Bring  down  the  pair  77  to  the  right  side  of  17, 
makes  1777  for  anew  dividend ;  double  the  14  in  the  quo- 
tient makes  28;  place  28  for  adivisoras^uader  A.  seek  how 
many  times  28  in  1777,  rejecting  the  ris^t  hand  7  ;  say  6 
times;  set  6  in  the  quotient  at  the  right  side  of  14 ;  and 
place  6  also  on  the  right  of  the  divisor  28,  lUiich  msJtes 
286  for  a  new  divisor;  multiply  as  in  Long  Divisipn, 
and  place  the  product  under  1777 ;  ftibtract;  Uie  remain- 
der is  61.  ■     • 

Fourth;  Bring  down  the  pair  07  to  the  right  side  of  61, 
makes  6107  for  a  new  dividend ;  double  the  three  figures 
in  the  quotient ;  set  their  product  for  a  divisor  as  at  292 
under  i ;  seek  how  many  times  292  in  6107 ;  say  2  times ; 
place  2  in  the  <|uotient  on  the  right  of  6 ;  place  2  also  on 
the  right  of  29%  makes  2922  for  a  new  divisor ;  multiply 
as  in  Long  Division,  and  place  the  product  under  6107 ;  sub- 
tract, the  remaiqder  is  263. 


* 
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Fifth :  Bring'  down  the  pair  16  to  the  right  aide  of  263, 
makes  26316 ;  double  the  four  figures  in  the  quotient  and 
set  their  product  for  a  divisor  as  at  2924  under  k  ;  seek 
how  many  times  2924  in  263 1 6i  rejecting  the  right  hand  6 ; 
BBj  no  times ;  set  a  cipher  in.  the  quotient  and  another 
on  the  right  of  2924,  makes  29240. 

Sixth :  Bring  down  the  pair  81  to  the  right  side  of  26316, 
makes  2631681  for  a  new  dividend ;  seek  how  many  times 
29240  are  in  the  dividend,  rejecting  the  .right  hand  figure 
J  ;  say  9  times ;  set  9  in  the  quotient  and  at  the  right  of  the 
cipher  in  the  divisor,  makes  292409 ;  multiply  as  in  Long 
Division  and  set  the  product  under  2631681. 

Now  because  there  were  3  pairs  in  the  decimals  we  will 
point  off  three  decimals  in  the  root :  This  gives  for  the 
root,  1 46.209 ;  which  if  multiplied  by  itself,  will  produce 
the  number  it  was  extracted  from,  21377.071681 

•  '  LESSOJiS. 

l^at  is  the  square  root  of  .7&  ?  Ans.   .866+ 

V  .75»00,00(.866 

.  "  .    64 

,     1,^)1 100  Surds  are  marked  with 

996  the  sign  +  more. 

•  ;     1726)10400 

10356 


Rem.     •     44 


Proof  of  Lesson  3. 

~] » the  Root    .866 

.866 

5196 
5196 
6928 

.749956 
Remainder  added,    44 

.750000 


F,«* 
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LESSON  4. 

If  an  army  consist  of  222784  men,  how  many  will  each 

side  contain  when  they  are  placed  in  form  of  a  solid  square  ? 

Answer,  472. 

V  22,27,84.(472 
16 


87).  627 
609 


942).  1884 
1884 


LESSON  5. 
How  large  a  square  room  may  I  floor  with  5625  feet  of 
plank  ?  Ans.  75  feet  square. 

V  56,25(75  root  or  answer. 
49 


145). 725 
725 


LESSON  6. 
An  irregular  ifield  of  com  contains  197136  hills;  how 
many  hills  must  be  placed  in  a  row  when  the  whole  are 
formed  into  a  square  field  ?  Ans.  444. 

V  19,71,36(444  root  or  answer. 
16 


84). 371 
336 


884). 3536 
3536 


LESSON  7. 
How  long  is  the  diagonal  line  of  a  field,  in  form  of  a 
parallelogram^  10  chains  one  way  and  5  the  other  .^ 

Ans.  1118  links  +  or  11  ch.  I81inks  + 
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JVate  1.  A  diagonal  line  is  a  line  drawn  fipom  comer  to 
corner,  as  C  B,  dividing  this  figure  into  two  right  angled 
triangles. 

A  B 


2.  A  parallelogram  is  an  oblong  or  long  square,  as  A  B 
C  D. 

3.  A  right  angle  or  corner  contains  90  degrees,  and  is  in 
the  shape  of  a  carpenter's  square. 

4.  An  angle  greater  than  90  degrees,  is  an  obtuse  angle, 
that  is,  iJuiZ,  blunts  not  sharp  pointed. 

5.  An  angle  less  than  90  degrees,  is  an  acute  angle,  that 
is,  a  corner  sharp  pointed. 

6.  The  diagonal  line  aforesaid  is  also  the  hjpothenuse  to 
the  triangle,  C  B  D. 

7.  The  sides  of  right  angled  triangles  are  called  legs ; 
the  side  C  D  is  the  longest  leg,  or  base  ;  the  line  from  D  to  B 
is  the  shortest  leg  or  perpendicular. 

Now  let  us  Qnd  the  length  of  the  diagonal  or  dotted  line, 
that  is,  the  hjpothenuse  to  the  triangle  C  D  B. 

RULE. 

Add  the  squares  of  the  two  legs,  and  extract  the  Square 
Root  of  their  sum. 

The  leg  CD      10  chains. 
^  10 

Square  of  CD      100 

25  square  of  D  B. 

125  sum  of  the  squares. 
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n*ofDB5s=25. 

cL 
V    1,25.(  1 1.18  -f.  root  or  answer. 


!•     ♦ 


1 

21)025 
21 

221)400* 
221 

Proof 
'3»     11.18 
11.18 

8944 
1118 
12298 

2228)17900* 
17824 

1249924 
Remainder,          '    76 

der,    » .  .76 

Proof,            125.0000 

LESSOJV  8. 
The  wall  of  a  fort  is  24  feet  in  height,  and  a  ditch  of  12 
feet  wide  surrounds  the  fort ;  I  wish  to  know  the  length  of 
a  ladder  that  will  reach  from  the  outer  edge  of  the  ditch  to 
the  top  of  the  wall  ?  Ans.  26.83  +  feet 

The  longest  leg  24x24^:576 
The  short  leg     12x12^144 


Sum  of  the  squares,        720  feet 
V  7,20.00,00,(26.83  +  feet. 


46)320 
276 


26.83 
12 

in.  9.96 
12 


528)4400 
4224 


5363)17600 
16089 


1 1''.52 
12 

6".24 


Remainder,   1511 

In  this  case,  the  height  of  the  wall  is  the  longest  leg, 
the  distance  from  the  bottom  of  the  wall  to  the  outer  edge 
of  the  ditch  the  short  leg,  and  the  leqgth  of  the  ladder  the 
hypothenuse. 


SQUARE  ROOT.  325 

LESSOJ>r  9. 
7%e  hypoihmuse  and  one  leg  or  side  of  a  triangk  given^  to  find 

ike  other  side. 
RULE. 
From  the  square  of  thcf  hjpothenuse,  subtract  the  square 
of  the  given  leg ;  the  square  root  of  the  difierence,  is  the 
length  of  the  leg  required. 

In  the  triangle  A  B  C,  the  A 

hypothenuse  A  B,  30.02,  and 
the  side  B  C  26,  are  given  to 
find  the  perpendicular  A  C. 


The  hypothenuse  3002  links. 
The  base  B  C,  26.00  3002 

26.00  


6004 

156                        900600 
52  


9012004  square. 


6760000  6760000 


Difference,  v  2,25^0,04(1500  links,  Ans. 

1 

25)125 
125 

3000) . . .  2004 
1500  linksr=15  chains  the  length  of  A  C. 

LESSOjy\0. 
A  steeple  120  feet  in  height  has  a  ladder  of  the  same 
length  placed  with  the  foot  20  feet  from  the  bottom  of  the 
steeple,  on  a  level  surface ;  how  far  does  the  top  of  the 
ladder  come  below  the  top  of  the  steeple  ? 

Answer,  1  foot  8  in.  i''  1 V+ 
48 
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In  this  case  we  must  consider  that  two  sides  of  a  triangle 
are  given  to  find  the  third :  The  ladder,  1 20  feet,  is  the  hj- 
potfaenuse,  the  distance  the  foot  stands  from  the  steeple, 
20  feet,  is  the  short  leg  of  the  triangle,  and  that  part  of 
the  steeple  from  the  foundation  to  the  top  of  the  ladder  is 
the  leg  sought ;  subtract  this  leg,  when  found,  from  the 
height  of  the  steeple,  the  difference  will  be  the  answer. 

OpERATIOlf. 

Hy]>othenuse  1 20  The  short  leg  20 

120  20 


Square,  14400  *   Square  400 

Short  leg,  400 

V  1,40,00(118.32  feet  from  the  foundation  to  the 
1  [top  of  the  ladder. 

21)040  Height  of  steeple,  120.     ft 

21  118.32 


228)  1900 
1824 

Difference,    1.68 
.       12 

2363) . .  7600* 
7089 

iae.l6 
12 

23662)  .51100* 
47324 

sec.  1.92 
12 

.3776 

thirds  11.04 

LESSOjy  ih 
If  1  have  300  apple  trees,  and  wish  to  set  them  two  rods 
or  50  links  apart,  on  a  piece  of  land  in  form  of  a  parallel- 
ogram, whose  length  and  breadth  shall  be  as  4  to  3,  how 
many  trees  must  stand  on  the  length,  and  how  many  on  the 
breadth  ?  And,  how  many  acres  of  ground  will  they  re- 
quire? 

Answer  \  ^  ^^^^  ^  length,  and  1 5  in  breadth. 
'  1 6  acres,  2  roods,  24  perches. 


/ 
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RULES. 
L  As  the  ratio  in  breadth, 

is  to  the  ratio  in  length ; 
So  is  the  number  of  trees, 
to  a  fourth  number. 

2.  As  the  ratio  in  length, 

is  to  the  ratio  in  breadth ; 
So  is  the  number  of  trees, 
to  a  fourth  number. 

3.  Extract  the  square  root  of  each  fourth  number,  and 
you  wiU  have  the  number  of  trees  sought 

Operation. 

As  4  in  length  is  to  3  in  breadth,  and 
As  3  in  breadth  is  to  4  in  length* 

B.    L.  Trees.  L.    B.  Trees, 

3:4::  30a  4  :  3  : :  30Q 

4  3 


3)1200  4)900 

V    400(20  L.  -•    225(15  B. 

4  1 

40).  00  25)125 

125 

To  find  the  quantity  of  land. 

RULE  4. 

As  1  :  is  to  the  distance  apart : : 
So  is  the  number  in  length  less  1  : 

•  •    • 

to  a  fourth  number. 

RULE  5. 
As  1  :  is  to  the  distance  apart : : 
So  is  the  number  in  breadth  less  1 : 
to  a  fourth  number. 

RULE  «. 

Multiply  the  two  fourth  nbmbers  together,  the  product 
will  be  the  quantity  of  land. 


1, 
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Trees  in  breadth  15 — 1=14.    Distance  apart  50  links. 

Trees  in  length  20 — 1 = 1 9.    Distance  apart  50  links. 

T.   B.      T.  T.     L.      T. 

1  :  50::  14  1  :  50::  19 

50  19 


4th  number  for  the  breadth,7U0  4th  no.  for  length,  950 

950  length. 
700  breadth. 


eitidOOO  links  :;=  6  A.  .65 

4 


Roods  2.60 
40 


Perches  24.00 

LESSOjy  12. 

Let  6100  men  be  formed  in  solid  column,  with  4  times  as 
many  in  file  as  in  rank ;  how  will  they  stand  ? 

Ans.  40  in  rank  and  1 60  in  file. 

RULE. 

The  Square  Root  of  one  fourth  of  the  men  will  give  the 
pumber  in  rank ;  and  the  number  in  rank  multiplied  by  the 
^tio  4,  will  give  the  number  in  file. 

Operation. 

6400-r-4  =  l600.     V  1600  =  40  rank. 

4U  X  4 1=  160  file. 

16,00(40  root. 
16 

80). .  00 
LESSOjy  13. 

Let  17298  men  be  bo  formed  that  the  number  in  rank 
will  be  double  the  number  in  file. 

Answer,  186  in  rank  and  93  in  file. 
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Mode  of  Operation. 

17298  -r-  2  =  8649.     ^  8649  =  93  in  file. 
93  in  file  X  2  =  186  in  rank. 

LESSON  14. 

The  area  of  a  circle  contains  176.4  acres;  how  long  is 
the  side  of  a  square  farm  which  will  contain  the  same  quan- 
tity of  land. ^  Ans.  42  chains. 

In  this  case  reduce  the  acres  into  links  bj  annexing  four 
cyphers  to  the  decimal  .4,  which  will  be  the  same  as  an- 
nexing five  cyphers  to  whole  numbers  of  acres* 

Operation. 

V  17,64,00,00(4200  links  =42  chains  for  one  side 
1 6  [of  a  square  field. 

82).  164 
164 


8400)... 0000 

LESSON  15. 
The  area  of  a  circle  given  to  find  the  diameter.* 

RULE. 

Multiply  the  Square  root  of  the  area  by  1.12837  :  or, 
Multiply  the  area  by  1.273241,  the  product  will  be  the 

square  of  the  diameter ;  consequently  the  Square  Root  of 

that  product  will  be  the  diameter. 

EXAMPLE. 

The  area  of  a  circle  contains  113.09  superficial  inches ; 
how  long  is  the  diameter  ? 

Ans.  1 1.999  inches,  or  12  inches  nearest. 

*  Diameter  is  the  longest  line  across  a  circle. 

SemUUameter  is  half  the  diameter. 

Pefiphery^  or  Circmnfermce^  is  the^line  round  the  circle. 


\ 
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Operatioit. 
V^  1,13.09(10.634  root 


206). 1309 


Com.  muL  1.12837 
Root,  10.634 


1236  451348 

338511 


I    "^  '^  ■■ 


2123)  • .  7300*  677022 

6369  1128370 


21264)  ,93100*  Answer,  11.99908658 

85056 


.8044 

LESS0J>ri6. 

The  diameiisr  of  a  circle  given  to  make  anotker  cirt^  2^  3  or  4 

times  greater. 

RULE  1. 
Multiply  the  square  of  the  diameter  by  the  given  proi* 
portion,  and  extract  the  square  root  of  that  product  for  an 
answer. 

EXAMPLE  1. 

If  the  diameter  of  a  circle  be  1 2  inches,  what  will  be 

the  length  of  the  diameter  of  a  circle  4  times  as  large  ? 

Answer,  24  inches. 

12x12  =  1 44  the  square  of  the  diameter. 

4  the  proportion. 

^  576(24  inches,  answer, 
4 


44)176 
176 


RULE  2. 
If  the  required  circle  be  less  than  the  one  given,  then 
divide  the  square  of  the  diameter  of  the  given  circle  by  the 
proportion  and  extract  the  square  root  of  that  quotient  for 


an  answer. 
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EXAMPLE  2. 
The  diameter  of  a  circle  is  24 ;  required  the  diame^ 
ter  of  a  circle  4  times  less.  Answer,  12. 

24  X  24  s  576  -t-  4  =  144  V  of  which  is  12  the  answer. 
Note  1. — To  find  the  diameter  and  circumference  of  a  circk 

the  one  from  the  other. 
Multiply  the  diameter  by  3.1416.  the  product  will  be  the 

circumference : 

Therefore, 

Divide  the  circumference  by  3.1416  and  the  quotient 
will  be  the  diameter. 

Note  2. — When  the  diam^er  is  given  to  find  the  area  of  a  circle^ 

RULES. 
Rule  1. — ^Multiply  the  square  of  the  diameter  by  .785398. 

Or, 
Rule  2. — ^Multiply  the  square  of  the  semidiameter  by 
3.1416.  Or, 

Rule  3. — ^Multiply  half  the  circumference  by  half  the 
diameter.  Or, 

Rule  4. — Multiply  the  square  of  the  diameter  by  .7854, 
the  product  in  either  case  will  be  the  area. 

Note  3. — To  find  the  area  of  an  Ellipsis  or  Oval. 

RULE, 
Multiply  the  transverse  diameter  by  the  conjugate  and  their 
product  by  .7854,  the  last  product  will  be  the  area  of  the 

Ellipsis.* 

LESSOJ^  17 

7%e  corrugate  and  transverse  diameters  of  an  Ellipsis  given  to  find 

the  diameter  of  a  circle  equal  in  area. 

RULE. 
Multiply  the  two  diameters  of  the  ellipsis  together,  and 
the  square  root  of  their  product  will  be  the  diameter  of  a 
circle  equal  in  area,  to  the  ellipsis. 

*  Conjugate  diameter  is  the  longest  line  passing  through  the  centre  of 
an  oval. 

IVansverse  diameter  is  the  shorter  line  passing  through  the  centre  of  an 
an  «val  at  right  angles  with  the  cofifugate, 
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EXAMPLE. 
The  area  of  an  eUipeis  ia  1244  inches,  the  conjugate  di- 
ameter is  44  and  the  transverse  is  36 ;  of  what  length  muat 
be  the  diameter  of  a  circle  equal  in  area?  39.8  inches  nearly. 

Operation. 

Conjugate,  44  15,84(39.8  nearly. 

Transverse,  36  9 


264  69(684 

132  621 


Product,  1 584  788) .  6300* 

6204 

Proop  for  Lesson  17. 

Work  by  JVote  2,  emd  Ruk  4,  under  Lesson  16. 

Diameter,  ""j'  39.8 

39.8 


3184 
3582 
1194 

1584.04  square  of  diameter. 
.7854  common  multiplier. 


633616 
792020 
1267232 
1108828 


1244.105016  area. 
Here  note,  if  the  diameter  of  the  circle  had  been  car- 
ried further  in  the  decimal  parts,  say  .79  instead  of  .8, 
the  proof  would  have  come  out  more  exactly. 

QUESTIONS  FOR  EXERCISE. 
LESSOJ^  18. 
If  a  pipe  4-  of  an  inch  diameter,  will  fill  a  cistern  in  4 
hours,  what  must  be  the  diameter  of  another  pipe  which 
will  fill  the  same  cistern  in  2  hours. 

Answer,  4"  2"  10"  or  .35355  +  of  an  inch. 
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RULE. 

As  the  time  giv^i, 

is  to  the  8quM«  of  the  given  diameter ; 
So  is  the  time  required, 

to  the  squture  of  the  required  diameter. 

OpeRATIOIT. 

As  4  hours  are  to  ~~p  of  .25,  so  are  2  hpurs  to  ~~]>  of 

the  diameter  required,    hvene  Proportkm^ 

f  of  an  inch  =  .25 

.25 

125 
50 


.0625  square  of  die  giTtti  diameter. 

"nme  given.    Sq.    Time  required. 
4  :  .0625  :  :  2 
4 


2)2500 
V    .12,50(.35355+  of  an  inch. 

9  .35355 


65)350 


12 


325  Seconds,  4.24260 

12 


703).  2500 


2109  Thirds,  2.9  i  120 

12 


7065) . 39100 


35325  Fourths,  10.93440 

7070) . 377500 

LESSOjy  19. 
If  a  pipe  of  ^  an  inch  diameter  will  fill  a  cistern  in  8 
hours,  in  what  time  will  a  pipe  whose  diameter  is  1^  inch 
fill  the  same  cistern  ?  Ans.  53  min.  and  20  sec. 

When  the  answer  consists  of  time,  the  second  term  will 
be  in  time ;  and  the  first  and  third  terms  in  squares  of 
given  diameteiis. 

49 
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^  an  inch  s  .5 

.5 

•25  square  of  the  half  inch  pipe* 
1*  of  Hs2.25 

Diam.     h.        Diam. 

.25  :  8.  :  :  2 J25  inversely. 
8 

2^5)2.0000000(.88888  of  an  hour. 
1800 

. 2000  .88888 

1800  60 


.  2000  min.  53.33280 

1800  60 


.2000  sec  ^9.96800 

1800  20  nearest 


.2000 


LESSOJy  20. 

If  4  pipes  of  3  inches  diameter  each,  will  be  4  hours 
in  discharging  a  cistern  of  water,  what  time  will  $  pipes 
of  4  inches  diameter,  require  to  discharge  another  cis- 
tern,  which  contains  5  times  that  quantity?   Ana.  15  hours» 

3  inches  diam. 
3 

— -  Diam.    h.       Diam. 

9  square  of  diam.  36  :  4  :  :  48  inversely- 

4  number  of  pipes.  4 

36  sum  of  the  squares.      48)144(3  hours. 

144 

4  inches  diam. 

4  cis.   h.     CIS. 

—  1  :  3  :  :  5  directly. 

16  square  of  diam.  3 


3 


48  sum  of  the  squares. 


Answer. 
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LESSO/r  21. 
In  the  midst  of  a  meadow  well  covered  with  grasB, 
I  will  take  just  two  acres  to  tether  my  horse ; 
How  long  must  the  cord  be^  when  he's  feeding  aroun4i 
To  command  him  within  these  two  acres  of  ground  ? 

Answer,  252.313+  links :  or,  166  ft.  6  ia  4  sepj 

See  the  rules  under  lesson  1 5. 
Common  multiplier,  1,S$73241 
Links  in  2  acres,  200000 

^  25,4648,20,00,00(504.626H- 
25 


^m 


1004)  4648 
4016 


10086)  63220 
60516 


100922)  270400 
201844 


J009246).  6855600 
6055476 


,800124 
IMameter,  504.626+ 
Semidiameter,  252.313  or  length  of  the  cord. 

1  link  s  7.92  inches.  .313  of  a  link  Bs2^inJ 
.313 


2376 
792 
2376 

2.47896  s  2^  inches  nearest  to  be  ad- 
ded to  the  252  links. 

Proof  of  Lesson  21. 

By  Note  %  Ruh  4  under  Letton  16. 

Diameter,  1*  504.626 

504.626 
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3027756 

1009252 
3027756 
2018504 
25231300 


Square^  254647.399876 

Common  Multiplier,  .7854 

1018589599504 
1273236999380 

8037179199008 
1782531799132 


200000.0678626104 

LESSOJV  22. 

A  and  B  in  partnership  bought  a  grindstone  which  con- 
tained 3  feet  in  diameter ;  after  making  an  allowance  for 
for  the  eye,  4  inches  by  3,  the  parties  agreed  that  A  should 
grind  ofTone  half  first;  how  many  inches  of  the  diameter 
inust  A  wear  off  for  his  part  ? 

Answer,  10  inches  5  seconds  7  thirds. 

First  consider  we  have  a  diameter  given  to  find  the  area. 
jSee  rule  4,  und^r  nptq  2,  lesson  16. 
The  diameter  is  3  jj 


Square  of  the  diameter,        9 
Common  multiplier,    '   7.854 


The  eye  containing  1 2  su- 
perficial inches,  or  -yVV  ^^  ^ 
loot  must  be  reduced  to  the 
decimal  of  a  foot  and  sub- 
Itracted  from  the  area  which 


Areaincludhig  the  eye,  7.068^  |l will  give  a  new  area. 

00480 
^  reduce  144)12.0000(,0833  432 

1152  [area  of  

^ the  eye.  .480 

D0480  432 

.4d 
Area  in^cluding  the  eye,       7.06^6  feel^ 
Area  of  the  (Sye,  .0833 

Neif  area  excluding  the  eye,     6.9853 
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Here  6.9853  is  an  area  given  to  find  die  dluneter.    When 

found,  we  will  call  it  **  a  new  diameter.'*   See  Rule  under 

Lesson  15. 
New  Area, 
iv/  6.98,53(2.64  Root  of  the  new  area, 
4 


46)298  Common  multiplier,  1.12837 

276  Root  of  new  area,           2.64 

524).  2253  451348 
2096  677022 
225674 


.157 


New  diameter,  2.9788968 
Now  we   have  a  new  diameter  given  to  form '  another 
irhich  will  make  a  circle  half  as  large  in  area  for  B's  part 
See  Ruk  2,  above  excmple  2,  under  Lesson  1 6. 

n  The  i\ew  diameter,  2.9788968 

2.9788968 


238311744 
178733808 
26810P712 
238311744 
23831 1744 
208522776 
268100712 
59577936 

8.87382614505024 

This  square  of  the  new  diameter  must  be  divided  by  the 

proportion  2 ;  that  is  done  to  make  another  circle  half  as 

lai^e  by  extracting  the  Square  Root  pf  the  quotient. 

2)8.87382614505024 
4.43691307252512  half  the  square. 

Carried  foncard. 

To  proye  this  operation^  find  the  area  of  B's  part  by 
J^lule  4,  under  Note  2,  in  Lesson  1 6. 

B^s  part  must  be  e<j[ual  to  half  the  new  area  after  the  eye 
Was  deducted. 
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V  443,69,13,07,25,2.%12 

4  Root,  (2.1063981  or  BVdiiune- 

— >  ter,  which  subtracted  from  the 

41)43  new  diameter  gives  a  remainder 

41        for  A's 


4206)26913 
25236 


42123)167707 
126369 


421269)4133825 
3791421 


4212788)34240425 
33702:K)4 


42127961)53812112 
42127961 . 


11684151 


Newdiam.  2.9788968 
B's  diam.     2.1063981 


A'sdi 


.8724987 
12 


bcbes,       10.4699844 

12 


Seconds,      5.6398128 

12 


Thirds,        7.6777536 

LESSOJ^^X 

Suppose  a  ship  sail  from  New- York  4000  miles  soutib, 
then  east  6000  miles ;  how  &r  will  she  be  from  New-Yoiic 
on  a  direct  course,  and  what  will  be  the  course  back  ? 

Ans.  the  ship  will  be  721 1  miles  from  New  York^  and  the 
course  back  will  be  N.  56°  19*  W. 

See  Rules  under  ljess<m  7« 


SQUARE  ROOT.  33> 


One  leg  of  the  triangle,  4000 

4000 


Square,  leoOOOOp 

Square  of  the  other  leg,  36000000 

Sum  of  the  squares,  y/  52,00^,00(7211  answer. 

49 


14i).300 
284 

1441). 1600 
1441 


14421).  15900 
14421 


.  1479 

Rvh  to  find  the  course. 

As  the  sum  of  the  hypothenuse  and  half  the  longest  1^, 

is  to  86  degrees ; 
So  is  the  short  leg,  to  its  opposite  ai^le. 
The  loi^^t  leg  is  6000  miles. 

Half  the  longest  lee  is  3000  miles. 

The  hypotfa^iuse  is  7211 

The  sum  of  (he  hypothenuse  and  half)  ^nait 
the  longest  leg  is  J  lOSU 

Sum,  &C.    o      Short  1^. 
10211  :  86::  4000 
4000 


10211)344000(33  degrees. 
-     30633 


. 37670 
30633 


.7037 

60  minutes  in  a  degree. 

10211)422220(41  minutes.  IConttmud. 


i 


840  vSQU ARE  ROOT, 

10-21 1)422220(41  mkftitee^ 
40844 

. 13760 
10211 

.3569 

93  d^greeB  and  41  minutes  is  the  angle  sougbi 

Subtract  tbia  angle  from  90,  the  remainder  wiU  be  56 

degrees,  19  minutes,  the  course  to  steer  back. 

90^ 
33     4** 


■*  p  ■ 


56     19 
Navigators  calculate  by  Pdints:  1I|,  11.25,  or  II  de* 
grees  15  minutes  make  1  point,  32  points  the  whole  cir- 
cle or  360  degrees. 

11.25  degreee. 
32  points. 

2250 
3375 


360.00  degrees* 

LESS0JV2i. 

The  sum  of  two  numbers  and  their  product  given  to  find 
each  number. 

The  sum  of  two  niunbers  when  addeil  together  is  61, 
and  iheir  product  is  624 ;  Wkat  dre  tiiose  two  nutiibers  ? 

Answer,  13  dnd  4& 

RULES. 

1.  Square  their  sum,  61x61=3721 

2.  Subtract  4  times  their  product, )       ^^^    .    ^,^^ 

from  their  square.     ^  J       «24x4=2496 

3.  Extract  the  square  root  of  the  remainder,  vl  2,25(35 

9 

65)325 
325 


CUBE  nooT. 


Ml 


4.  iHohe  ibe.  roptfmd  halve  the  sum.     ,  6I-4>2:9:30.5 

354-2=17^9 

.  5.  .Add  ihe  half^  root  tq  the  half  sUm  to  30.d 

produce  the  greater  ntimben  ^  17^5. 

J  The  greater  number,  4S«0 

6.  Subtract  the  half  root  from  the  half  30*5 

sum  to  produce  the  lesser  number.  17.5 

The  leaser  number,  13.0 

CUBE  ROOT. 
^  pbm  and  inqtroved  m^hod  of  extracting  the  Culx  Ropt. 

A  TABLE  OF  CUBES. 


-Roots,  1 
Cubes,  1 


2 
8 


3 

27 


4 

64 


12^ 


b 

216 


7 
343 


512 


9 
729 


As  in  the  Square  Root  we  are  obliged  to  distinguish  the 
»quare  from  the  root,  so  in  the  Cube,  we  must  know  the 
«u6e  from  the  cube  root ;  thej  being  two  distinct  and  very 
different  objects. 

EXAMPLE. 

If  the  square  of  4,  that  is,  16,  be  multiplied  hj  4,  the 
last  product  64  will  be  the  cube  of  4 ;  and  4  will  be  the 
cube  root  of  64 :  How  to  extract  this  root,  is  now  our  task. 

RULES. 

1 .  Point  off  the  work  as  in  the  Square  Root,  with  this 
difference ;  point  off  three  figures  instead  of  two.  Call 
these  portions  of  figures  triplets. 

2.  Find  the  greatest  cube  up  to  the  first  point  on  the 
left,  gnd  place  its  root  in  the  quotient 

3.  Place  the  cube  thus  found  under  those  figures  that 
are  on  the  left  of  the  first  point :  Subtract,  and  to  the  right 
of  the  remainder  bring  down  the  next  triplet:  Call  thia 
Ae  dividend. 

4.  Square  the  quotient  and  multiply  the  squar^  hj  300 ; 
pall  this  product  the  tr^tle  square. 

50 


i 


342  CUBE  ROOT. 

5.  Multiply  the  quotient  hy  30,  and  call  the  product  the 

6.  Add  the  triple  square  and  triple  quotient,  and  call 
their  amount  a  divisor. 

7.  Seek  how  oft  the  divisor  is  contained  in  the  dividend, 
and  set  the  result  in  the  quotient 

8.  Multiply  the  last  quotient  figure  by  the  triple  square, 
and  place  the  product  in  a  memorandum. 

d.  Multiply  the  square  of  the  last  quotient  figure  by  the 
triple  quotient,  and  place  the  product  under  the  product 
of  tile  triple  square ;  and  under  the  whole  place  the  cube 
of  the  last  quotient  figure. 

10.  Call  their  sum  total  the  subtrahend^  which  place  under 
and  subtract  from  the  dividend :  Then  proceed  with  the 
residue  of  the  work  as  before. 

EXAMPLES. 

LESSOJ^  I. 

IVhat  is  the  Cube  Root  of  12167?  Ana  23. 

Operation. 

12,167(23  root  2  quotient. 

8  2 


1260)4167  dividend.  4  square  of  the  quotient. 

4167  subtrahend.  300 


.   .   k 


1200  triple  square,  1200 

2  quotient. 
30 

60  triple  quotient,  60 

Divisor,  1260 

1200  triple  square. 
3      last  quotient  figure. 

3600  product  for  memorandum,         3600 
9  square  of  the  last  quotient  figure. 
60  triple  quotient. 

540  product  for  memorandum,  540 

Cube  of  the  last  quotientfigure,  27 

Subtrahend,  4167 


CUBE  ROOT.  343 

LESSOJV2. 
What  is  the  Cube  Root  of  76.765625  ?  Adb,  iA5 

Operation. 

76.765,625,(4.25  root 
64 

4920)12765  4  quotient 

10088  4 


930460) .  2677625  16  square  of  the  quotient 
2677625     300 


4800  triple  square,  480Q 

4    quotient 
30 

120  triple  quotient^  120 

4^ 


2  last  quotient  figure. 
4800  triple  square. 

9600  product  for  mempranduip,  ■         9600 

2  last  quotient  figure. 
2 

4  square  of  the  same 
120  triple  quotient 

480  product  for  memorandum,  480 

8  cube  of  the  last  quotient  figure,  8 

Subtrahend,  10088 

Quotient,  42 
42 

84 
168 


1764  square  of  the  quotioit. 
300 


529200  triple  sqqare;       [Coiifmtfii 


529200  triple  square . 

42  quotient 
30 


1260  triple  quotient 
529200  triple  square. 

530460  divisor. 

529200  triple  sduare. 

^  )ast  quotient  figUrie.^ 


2646000  prio^uct  lor  mem.  2646000 

5       last  quotient  %ure. 


5 


25  square  of  the  last  quotient  %ure. 
^260  tnple  quotient. 

6300 
2520 


31500  product  for  memorandum,  31500 

5  last  figure  in  %e  quoUi^n^ 
5 

25  square  of  the  same. 

5  ■  •  ■         '    ■     ■ 

125  cube  of  the  l^t  figure  in  tl^e  quotient,     125 

3^l)trahend,  2^77625 


!'  ^f      r».- 


Kon-— The  same  rule  holds  good  in  the  pube  Rpot,  as  in  tbe  Sq^are 
>^  respecting  pointing  off  decimals :  point  off  so  many  decimals  in  the 
>t  as  there  are  triplets  in  the  decimals  of  the  given  number.    In  the  lasf 
!isson  there  are  iyfo  ^iplets,  viz.  765|6^5| ;  therefore  we  point  off  twq 
decimals  in  the  root. 

Again  :-»As  in  the  Stjoare  roo^  W9  imnei  two  ciphers  to  retpaindersi 
Wb  in  the  jCube  Root  we  rousjt  anne^  (b^  ciphers  to  remainders  w^en  run* 
fffi%  It  decimal  to  a  small  value. 


.  \ 


position: 

POSITION  is  called  the  Rule  of  False,  because  we  can 
suppose  and  take  false  number^'to  reason  from,  and  there- 
by find  the  true  number  sought;  This  rule  is  divided  into 
two  parts,  singk  and  doubk. 

SINGLE  I*6!SITI0N, 
LESS6j>r  I. 

What  sum  being  loaned  at  6  per  cent  per  annum,  sim- 
ple interest,  will  amount  to  1250  dollars  in  10  years  time  ? 

Ans.  $781  25ct8. 

As  the  result  of  the  supposed  nuu^beis 

i^  to  the  svppaml  number ; 
So  is  the  given  number, 

to  the  Bumber  sought 

Operation* 

Suppose  we  lend  600  dollars  at  6  per  dent 

600  principal  36  interest  1  year. 

6     rate  per  cent  10 

dVlOV  iht^r^st  1  Y«a(#*  360  interest  for  10  years. 

600  principal 

960  amount 
Now  say— As  the  amount  or  result  960  : 

is  to  its  supposed  number     .  600  : : 
So  is  the  gi?en  number  1250  t 

to  its  original  true  number ; 
tb^  is,  the  principal  piit  to  interest 

Am't    Prin.     Aii^'t 
960  :  600  : :  )25Q  to  a  fourth  number, 

605 

960)730000(781.25  answer.  lOminmJL 


S«»  9N6LE  POSntON. 

960)750000(781.25  aniwer. 
6720 


» 


.7800 
7680 

.1200 
960 


240.0* 
1920 

•4800* 
4800 

LESSON  2. 

The  yearly  interest  of  a  sum  at  6  per  cent  is  eqoal  to 

^  part  <tf  the  principal  added  to  250  dollars ;  what  is  the 

principal  ?  Ans.  $  2d000. 

Suppose  the  principal  to  be  500  dollars. 

Rate  per.  cent  6 

Interest  for  1  year,  30|00 

^  of  500^  25 

Excess  only,  5  dollars. 

Here  the  excess  over  -^  is  only. five  dollars  interest  in- 
stead of  250. 

Now  say,  if  5  excess  of  interest,  arises  from  500  princi* 
pal ;  what  did  250  excess  arise  from  ? 

5  :  500 ;:  250  to  a  fourth  number. 

500 


5)125000 
Ans.      25000 

LESSON  3. 
Of  a  certain  sum  lent,  I  received  one  fourth,  one  fifth,  and 
one  sixth,  which  amounted  to  185  dollars ;  what  was  the 
sum  lent  ?  Answer,  300  dollars* 


SINGU;  POSITOM*.  W 

Suppose  I  knt  60  dollars.  37  :  60  : :  185 

^s        15  185 

^s:  12  — 

4s        10  37)11 100(300  Ad4. 

—  HI 

Result,  37  -^^-^ 

...00 

LESsajy"  4. 

A  and  B  have  a  salary  each  alike  for  3  years ;  A  save^ 
^  of  his  wages,  but  B  spends  the  whole  of  his  and  one  third 
inore,  &lls  in  debt  fifty  dollars  yearly,  and  at  the  end  of  3 
years,  after  settling  his  accounts^  has  only  20  dollars  left 
of  a  present  given  by  his  uncle  at  the  commencement  of 
business;  what  was  the  salary  ?  And  how  much  the  pre* 
ieht  ?  Amwer,  the  salary  was  150  dols.  each. 

The  present  was  170  dollars  to  B. 

Operation. 

Suppose  the  salary  to  be  6  dols.  Result  Pos.  Result 

The  third  of  6  a                2  2     :      6    ::    50 

B  spends  50  doUars  a  year  50 

more  than  his  salary  for  3  — 

years  =  150  dol.  and  20  he  2)300(150  Sal. 
had  left  s  170  the  present 

LESS0J>f5. 

On  the  25th  day  of  October  1815,  while  penning  this  les- 
son, I  find  th^t  one  fifth  of  the  years  I  have  lived,  multiplied 
by  6,  and  the  fourth  of  my  years  added  to  that  product^ 
make  87;  what  is  my  age?  Answer,  60  years/ 

Operation 

Suppose       80years>  R.        Position.        R. 

I  of  80s      16  116      :      80      :  :      87 


X 


6  87 


Product,       96  1 1 6)6960(60  Answer. 

^of80»      20  696 

Result,        116  ...0 


1 

*  ^^^ 


I  D0l}8L£  POSFFIQN. 

k'  LESSOMiB. 

j'Says  George  to  Harry,  I  have  a  sifm  of*  mone^E:  |d  bay 

jbpks;  the  ^  and  ^  a  -^^  of  which  will  mak^  4  doUars  and 

jo  cents ;  if  you  will  tell  me  how  much  I  have,  2  dollan 

jhail  be  yours.  Answer,  9  doUars. 

Suppose      12  dollars,  R.  P.  R. 

The^ofl2=   4  6      3       12     :i    4.50 

The  4  of  4        2  l2 

if     Bwult,  .6  -6)^,^0 


it 


AiM^er,  9,00 


'  DOUBLD'PCMMl'ION, 
-  Is  when  we  tise  two  suppointions :  jsnd  if  we  misd  in  boA^ 
txbservethe  nature  of  the  errors  and  work  accoidiii^y* 
When  the  errors  are  both  less,  or  both  greater  than  thegir- 
en  nuknber,  tfiey  are  alike ;  but  if  one  be  greater  and  the 
other  less  than  the  given  nqinber,  they  are  unlike. 

RULES. 

1.  When  the  errors  are  a&'ite,  take  their  difference  ibr  a 
divisor,  and  the  difference  of  their  products  for  a  divi4@^ 

2.  When  the  errors  are  unlike^  take  their  sum  fi)r  a  diiwor 
and  the  sum  of  their  products  for  a  divid^id. 

LESSOJV  7. 
A  Band  G  would  divide  250  dollaraf  betireeai tiiem  ia 
;  suc^LmUnner  that  B  may  have  7  dols^  50  cents  more  than 
,;and  C  lO^dols.  more  than  B;  how  much  must  .each 
have  ?    Answer^  A  must  have  75  dol^.  B,  82^and  C^d! 

Oferat^qn. 
1st  Suppose  A,    20  2n4i  Suppose  A,  40 

B,  27.50  ^B,47, 

C,  37.50  C,57, 

Result,  85.00  Result,  14' 

Given  number,  250.  Given  number,  p 

•iBt  Error,  165  2nd.£m>r,        J 

Id 


DOUBLE  POSITION.  M» 

iiitvillg  proceeded  acc^of  ding  to  the  proportion  mehtion^ 
ed  in  the  question,  af^  placed  the  suppositions  and  errors 
as  here  represented,  piultipjy  them  crosswise^  that  is,  mul- 
tip! 7  the  first  error  by  tt^e  last  supposition,  and  the  last  er- 
ror bj  the  fifBt  supposition. 

Supposi.    Error.  First  errdr,       165 

IsL     20\7^165  Last  supposi.       40 

2nd.  40^,^105  — » 

1st  product,  6600 

First  error,  l65  Second  error,     109 

Sec6^,        105  iFirst  supposi.         20 

Difierence,   .  60  for  a  divisor.       ^Product,    210Q 

First  product,     6600  6|0)450|0 

Second,  2100  - — r 

Us.      A's  partt 


Dividend,  4500  92.50  B^s. 

924Q  C's. 


Proof;    250.00 

LESS0J>r8. 
^''  A  saddle  is  worth  50  dollars :  two  horses  are  of  difibr? 

ent  value :  when  the  saddle  is  on  the  first  hor^  it  raisefif 
his  riklue  to  double  the  second ;  but  when  it  is  on  the  se- 
cond horse,  his  value  is  triple  the  first :  What  is  tl^e  value 
of  each  horse  ? 
Ans.  The  price  of  the  first  horse  is  30  dollars,  and  the 

second  40.^ 

Operation. 
Ist  Suppose  the  first  horse  worthy  98  do! 

The  saddle,  50 

7tieir  combined  value,  8§ 

The  price  of  the  second  horse  j-  of  88      s      44 
The  saddle,  50 

Their  combined  vidue,  94 

Throe  timoa  the  vake  of  the  first  horse  38x3:aBl  14 

The  dSfifefence  between  |14  and  94  is  the 

51 


35Q  DOUBLE  POSITION! 

2nd.  Suppose  the  iirst  horse  worth,  42  d<x.' 

The  saddle,  50 

Hieir  combined  value,  92 

The  price  of  the  second  horse  f  of  92      s      46 
The  saddle,  50 

Their  combined  valtie,  96 

Three  times  the  value  of  the  first  42:lt3s        126 

The  difference  between  126  and  96  is  the 
second  error,  30 

Supposi.  Errof«         .  . 
1st      38^20 
2nd.     42^^30 

First  supposition,    38  10)300 

Last  ^rror,  30  -     3d  first  horse* 

*    50  saddle. 

80  saddle  and  honsd. 


First  produ6tr      1140 


Second  supposition,  H  40  second  horse. 

First  error,  20  50  saddle. 

Second  product,   .   840  90  saddle  and  horse 
First  product,         1 1 40  three  times  the  v a*- 


Dividend,  300 

First  error,        20 
Second,  30 


lue  of  the  first. 


dff!  or  divisor,  10 

LESSOJV  9. 
^^  A  boy  stealing  apples  being  taken  by  mad  Tom,  gave 
over  half  he  had  stolen,  and  Tom  gave  him  back  10 ;  in 
his  return  home,  he  was  met  by  raving  Ned,  who  took  firom 
him  one  half  of  what  he  had  left,  and  returned  him  back 
4;  after  that,  unluckily,  positive  Jack  meets  him,  and 
takes  away  one  half  the  remainder,  giving  back  I ;  at  last 
getting  safe  away,  he  finds  he  ha3  18  left :  How  many  had 
Ibe  boy  at  first  i  Answer,  100^'' 


DOUBLE  POSITION, 


351 


].  Suppose 

124 

2.  Suppose                  148 

Tom  took 

62 

Tom  took                   74 

Gave  back 

10 

Gave  back                  10 

Leaves 

72 

Leaves                        84 

If  ed  took 

36 

Ned  took                   42 

Gave  back 

4 

Gave  back                   4 

Leaves 

40 

Leaves                       46 

jack  took 

20 

Jack  took                   23 

Gave  back 

1 

Gave  back                   1 

Leaves 

21 

Leaves                       24 

Given  number 

18 

Given  nnmber            18 

Ist  error,  21 — I8as 

3 

2nd  error  24— l8aB      6 

SupposL  Error. 

1st    1241^3 
2ndL  148.,2V6 

« 

744  first  product 
444  second  product 

IK£  of  errors,  3 

.^ 

by  3.      300  difiference. 

■ 

100  Answer. 

Wm  OF  PART  ELEVENTH, 


.s?"-  ■- 


V    9  . 


^^4 


.'-^ 


itrtiioDtrctioN  to  amthmemc. 

PA&T  xn. 

CORTAlKriNO, 

MECHANICAL  POWlfiRS,  EXERCISING  QUESTIONS, 

A  SECRET  FOR  TEACHERS,  AND  AN 

APPENDIX  ON  BOOK-KEEPING. 


MECHANICAL  POWERSi 

OP  THE  LEVEFL 

Ih  find  tohiti  weight  may  be  raited  by  any  giveti  power. 

RULE  1. 

Aa  the  "tfisrance  between  the  weight  to  be  nds^d  and 


-% 


V 


theyttfcriim,* 


is  {$  tke  distance  from  the  fulcrum  to  the  end  of  the 
lever  whei^e  the  power  is  applield ; 
So  is  the  power  applied, 

to  the>  weight  it  will  raise. 

EXPLANAtlON. 

As  the  shorter  distance, 

is  to  the  longer ; 
So  is  the  lesser  weight, 
to  the  greater. 

O  P 

•~A~ " 

We  will  suppose  A  to  be  the  fulcrum  of  a  lever  12  feet 
long :  O,  the  weight  to  be  raised,  and  P,  the  power  applied. 

*  Fulcrum^  is  the  point  of  suspension  on  which  the  lever  bears.    On 
stedyards;  it  is  the  shurt  crossbar  turning  in  the  upper  book  when  weighing. 

52 
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THE  LEVEK, 


LESSOJVl. 

CASE  1. 
If  140  pounds  rest  on  the  end  of  a  lever  12  feet  lo;i^ 

how  many  pounds  will  the  said  i  40  balance  at  the  other 

end,  allowing  the  fulcrum  to  be  placed  18  inches  from  th0 

weight  to  be  raised  as  at  A  ?  Answer,  980  pounds. 

Operation. 
12  feet  the  length  of  the  lever. 
L5  5=  18  inches  from  the  fulcrum  to  the  weight. 

10.5  feet  from  the  fulcrum  to  the  end  of  the  lever  where 
the  power  is  applied. 

lesser,  greater,  lesser. 
1.5    :    10.5    ;  :    I4O  tq 


10.5   :  :    140  to    a 

140     [fourth  num- 

'  fber. 

420 

105 


tm 


1.5)  1 4  i  ou(980  lb.  weight 
135  [raised. 

.120 
120 


..  .0 

CASE  2. 
If  140lb.  be  placed  on  the 
pnd  of  a  lever  ]  0.5  feet  from 
the  fulcrum,  and  at  the  same 
time  balance  ^80lb.  at  the 
other  end,  what  is  the  length 
of  the  lever  from  the  fulcrum 
4o  the  weight  sq  balanced  ? 

Ans.  18  inches. 

Opibration. 
grefiter.  lesser,  greater. 
'S80  ;  140  ::  10.5toafburth 

140  [pumber 

420 
105 

p80)l470.0(l.5  ill 


980)1470.0(1.5  ft.  Ans. 
980 


4900 
4900 

•  • . . 

CASE  3. 
If  we  have  an  object  of  980 
pounds  to  ratise  with  a  lever 
1 2  feet  long^  and  the  fulcrum 
is  placed  18  inches  from  the 
loot  of  the  l^ver,  so  that  we 
have  10.5  feet  fpr  the  long 
preponderating  part,  how 
many  pounds  must  be  applied 
to  the  long  end  to  balance  the 
sai4  980lb.?  Ans.  140. 

Operation. 
greater,  lesser,  greater. 
10.5  :    1.5  : :  980  to  a  4th 
980  [number* 

120 
135 


10.5)147QO(l40lb.    to    bp 
1 05  [applied. 


420 
420 


»  m 


.0 


OF  THE  WHEEL  AND  AXLE.  35i| 

RULE  2. 
JWwcle  Hie  ^i^ttuce  6rom  the  fulcrum  to  the  power  ap-? 
yUed  by  the  distance  firom  the  fulcrum  to  the  weight  raised ; 
then  multiply  that  quotient  by  the  power  applied,  the  pro* 
duct  will  be  the  weight  raised. 

EXAMPLE 
10.5  ft  distance  from  the  fulcfum  to  the  power  applied* 

1 .5)  1 0.5(7  the  quotient. 

105  140  the  power  applied. 

-: —  7  the  quotient  for  a  multiplier. 

980  the  weight  raised  or  balanced. 
OP  THE  WHEEL  AND  AXLE. 

ffofff  to  find  a  proportion  in  raising  a  greater  weight  mspended 
from  the  Ji;>:le  than  that  appUed  to  the  wheel 

RULES. 
1.  As  the  diameter  of  the  axle, 

is  io  the  diameter  of  the  wheel ; 
So  is  the  power  applied  to  the  rim  of  the  wheel ; 
tq  the  weight  raised  by  the  axle. 

%  As  the  lesser  diameter, 

is  to  the  greater  diameter; 
$o  is  the  lesser  weight  applied  on  the  wheel, 
to  the  greater  weight  suspended  from  the  axle. 

.^nS  to  the  contrary  : 
X  As  the  greater  diameter, 
is  to  the  lesser; 
So  is  the  greater  power  suspended  from  the  axle, 
to  the  lesser  applied  to  the  wheel 

CASE  1. 
Suppose  the  diameter  of  the  axle  be  4  inches,  the  diame* 
ter  of  the  wheel  48  inches,  and  2  pounds  are  applied  to  the 
rim ;  how  many  pounds  suspen4ed  from  the  axle  will  bal-^ 
anqe  those  2  pounds  ?  Answer  24. 


m  THE  WHEEL  AND  AXLf. 

Operation  explained. 

As  4  the  lesG(e'r  diameter  :  te  to  48  the  greater  : :  86  is 

2  the  lesser  power  :  to  the  greater  power  to  be  raised  hf 

the  axle. 

Lesser.  Greater.  Lesser. 

4    :    48    :  ;    2  to  a  fourth  number;  '' 

2  i'    '  '" 

24  pounds  raised  by  the  axle. 
....  CASE  2. 

^      '  '  •  »  '"  '*4 

If  a  wheel  be  48  inches  in  diameter,  the  axle  4  inches, 
and  24  pounds  are  suspended  from  the  axle,  how  manf 
pounds  must  be  applied  to  the  rim  of  the  wheel  to  balance 
we  24  pounds  ?  Answer,  2  pouiidd. 

As  48  the  greater  diameter,  is  t6  4  the  lesse^;  so  is  24 

the  greater  power,  to  the  lesser. 

Greater  Lesste.  Greater^ 

48    :    4    :  :    24  to  a  fourth  number. 

4 

48)96(2  pounds,  ansitrer^ 
96 

CASE  3. 
If  120  pounds  be  suspended  from  an  ade  of  6  inches  mf 
diameter,  and  we  have  1 0  pounds  power  to  apply  ta'  (be 
rim  of  the  wbeel,  how  many  inches  in  diameter  must  the 
rim  be  that  the  10  pounds  will  balance  the  120  ? 

Answier,  72  inches. 

Operation  expCiAIned^ 

As  10  pounds  the  lesser  power  :  is  to  120  the  greater  :: 

so  is  the  lesser  diametar  :  to  the  greater. 

Lesser^  Greater.  Lesser. 

10    :     120    :  :    6  to  a  fourth  number. 
6 

10)720(72  inches,  diameter  of  the  wheel 


SELF-MOVING  MACHINE:  m 

SELFiMOVING  MACfflNE. 

^      •  - 

Sir  Isaac  Newton  observed,  that  "if  ever  the  art  of  mak* 
ing  a  perpetual  motion  should  be  discovered,  it  would  be 
bjr  some  novice  of  inferior  literary  acquirements :''  a  very 
just  observation  undouf>tedl7 ;  for,  modem  scholars  have 
so  much  pomp  and  vain-glory  to  maintain,  that  they  have 
but  little  time  to  spare  for  the  good  o(  rising  generations  t 
but  let  us  attend  to  our  subject — Suppose  a  wheel  to  be 
of  20  feet  diameter,  with  buckets  some  like  the  conduc- 
tors of  a  flour-mill ;  and  on  the  shaft  by  the  side  of  this 
wheel  let  there  be  another  small  wheel,  of  about  4  or  5  feet 
in  diameter,  with  cogs  projecting  outwardly ;  let  there  be 
two  other  small  wheels,  of  a  cylindrical  form,  rather  small- 
er than  the  last  mentioned,  and  place  one  of  them  directly 
above,  and  the  other  below  the  cogwheel,  so  that  they  all 
diree  shall  stand  in  a  direct  line  perpendicularly  2  let  there 
be  a  strap  with  holes  suitably  formed  to  fay  on  those  cogs, 
and  let  there  be  conductors  on  tl^  strap  to  carry  weights 
or  balls,  received  from  the  bottom  of  the  large  wheel,  to 
the  top  of  the  same,  and  into  a  conductor  which  will  con- 
vey said  balls  to.  the  buckets  of  the  largo  wheel.  To  in- 
crease the  velocity  of  the  strap,  add  a  small  wheel  to  the 
eogwheeL 

If  Readhe&r^  had  embraced  this  principle  it  would  have 
Baved  him  much  credit,  and  would  have  at  least  improved 
bis  skill  in  making  running-geafB  for  complicated  machine- 
ry, if  the  project  of  perpetual  motion  had  failed. 

Note. — This  plausible  theoiy  originated  by  calculating;  the  powers  of 
the  wheel  and  axle;  but  it  is  not  delivered  to  the  world  as  infallible  or 
warrantable.  However,  if  this  project  should  fail,  another  may  be  tried 
with  Magnetism,  which  still  holds  out  an  idea  as  j!>lau8ible  as  the  first.  Ff 
Magnetism  can  be  placed  in  such  position  or  positions,  as  will  destroy  the 
counter  attraction,  or  so  that  the  attractive  power  wHl  draw  up  on  one  sida 
of  the  wheel,  while  the  propelling  power  on  the  other  side  drives  down* 
ward ;  then  you  may  pronounce  it  an  auxiliary  which  will  bring  about  the 
desired  effect. 

^  A:4i]an  by  the  name  of  Readhefar^  lit  the  state  of  Pennsylvania,  on  or 
fibout  th^  year  1813,-  undertook  to  exhibit  a  perpetual  oiotioQ  j  bat  with  alt 
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35tt  THE  SCRfiW* 

OP  tHE  SCREW. 

Bow  to  find  the  proportion  in  raising  by  a  Screto^  U  weight gfto^ 

er  thm  that  of  the  power  applied  to  the  Lever, 

Introduction, 
When  operating  with  a  screw,  we  use  a  lever  with  the 
power  Applied  to  the  end ;  and  this  end  of  the  lever  in  go* 
ing  round  describes  a  circle :  multiply  the  length  of  the 
lever  by  2,  the  product  will  be  the  length  of  the  diameter 
iof  said  drcie.  By  Rule,  page  331,  multiply  the  diameter 
of  a  circle  hy  3.1416,  or  by  3.14159,  the  product  will  be 
the  circumference. 

RuLEd  Pon  THE  Sciufiw. 

Ir  As  the  circumference  described  by  the  end  of  thelev« 
er  where  the  power  itr  applied, 

is  to  the  distance  the  threads  of  the  screw  iare  apart; 
So  is  the  weight  to  be  raised, 

to  the  power  applied  to  the  end  ^  the  lever. 

LESSOJPf  1. 
If  the  threads  of  a  screw  be  2  inches  apart,  and  we  wish 
to  raise  20  hundred  weight  with  a  lever  36  inches  long, 
kow  great  a  power  must  be  applied  to  the  end  of  the  lever? 

Answer,  19w8  pounds. 

Explanation. 

36  inches  the  lever  x  2  =  72  the  diameter  of  a  circle  de- 
scribed by  turning  said  lever. 

3.1416  common  juultiplier, 
72  diameter. 


62832 
219912 


226.1952  circumference  described  by  the  lever. 
Threads  of  the  screw  2  inches  apart. 
20  hundred  x  1 12  =  2240  pounds  to  be  raised. 

bis  Ingenuity  in  attempting  to  deceive  this  public,  And  gftin  a  cOQiMMble 
iQm  of  money  to  himself,  he  wtus  detected  by  the  celebMied  JUMnKt  F%M<clifi 


jFRICTION.  $S» 

Opsration. 

C^rcMmC    inch.  lb. 

226.195    :    2    ::    2240  to  a  fourth  number, 

2 


226.195)4480.0000(19.8  pounds. 
226195 


2218050 
2035755 

. 1822950 
1809560 

RULE  2. 
As  the  distance  between  the  threads  of  the  screii^^ 

is  to  the  circumference ; 
So  is  the  power  at  the  end  of  the  lever, 

to  the  weight  raised. 

LESSO/r  2. 
Suppose  the  threads  of  a  screw  are  ^  or  .5  of  an  inch 
apart,  the  length  of  the  lever  15  inches,  and  a  power  of  10 
pounds  be  applied  to  the  end  of  the  levef,  how  many 
pounds  will  be  raised  or  supported  in  equilibrium  by  the 
screw,  making  no  allowance  for  friction  ? 

Answer,  1884.96  pounds. 

Operation. 

Lev#15x2330x3.14l6s94.2480  circumference. 

in.    circum£ 

•5  :  94.248  ;  :  10  to  a  fourth  number^ 
10 


.5)942.480 

1884.96  lb.  in  equilibrium. 

OF  FRICTION. 
Tfak  is  a  power  of  resistance  generated  )>y  Cbe  rabbiivt 
p(  one  thing  against  another. 


J«0   .  PMfJTiON. 

The  whole  of  the  preceding  calculations  are  indepen- 
dent of  friction ;  fpr  they  are  computed  uppn  the  same 
principle  as  though  no  such*  pow6r  existed.  Yet  in  every 
of  those  operations  with  the  lever,  the  wheel  and  axle, 
aiid  the  screw,  less  or  more  friction  will  be  generated  and 
"become  a  power  of  resistance.  It  is  rational  to  suppose 
that  the  least  friction  in  these  cases  will  arise  from  tfie 
lever;  the  next  least  from  the  wheel  and  axle,  and  a  great- 
er from  the  screw.  . 

The  proportion  of  friction  is  defined  by  philosophers  thus, 
^  It  is  in  proportion  to- the  weight  and  velocity,*  conjointly, 
pf  the  nioying  body.''  But  suppose  we  should  say,  Tke 
friction  of  a  moving  body  t y  in  proportion  to  its  weighty  ve/odiy^ 
find  formation^  JQintly  (considered. — ^We  naturally  suppose  that 
different  forms  or  shapes  of  a  body,  will  cause  different 
degrees  of  friction :  It  may  be  true,  that,  a  cubic  polisbed 
body  of  metal  will  move  on  a  level  smooth  surface  with 
the  same  power  applied  as  it  would  when  formed  into  a 
parallelogram,  or  into  a  square  plate  of  one  third  the 
thickness  pf  the  cubic  fonn.f  But  can  we  suppose  that  a 
l^ver  on  the  edge  of  a  fulcrum  of  suitable  thickness,  will 
create  a  re^isling  power  by  fiiction  equal  tp  the  friction  of 
a  gcrew  in  raising  the  same  weight,  allowing  the  lev^r,  the 
jfulcrum,  and  screw,  to  be  of  one  degree  of  hardn^s  ? 

Ei^^perience  and  experiments  must  enable  us  to  decide 
on  such  intricate  and  unascertained  niceties. —  Ihe  laws  of 

4 

friction  are  so  various,  that  several  pages  of  tables  would 
he  (filled  in  elucidating  its  different  powers  in  different 
operations :  and  then  an  infinity  of  intervening  cases  might 
happen,  where  new  rules  would  become  necessary.  For^ 
^y  experiments  it  has  been  ascertained  that  firiction  in- 

♦  Velocity,  swiftness  of  motion. 

f  Tills  principle  is  asserted  by  writers  on  friction,  but  how  they  will  dis- 
pose of  attraction  by*  cohesion,  when  two  surfaces  are  put  in  contact,  I 
<;anno;t  jii^i^ne,  qnksi^  by  oiling;  the  parts  befpre  they  a^e  placed  tc^tbfn*. 
This  may  destroy  attractive  cohe'siop.  . 


FRICTION.  361 

ureases  with  the  increase  of  weight,  called  gromtyj  of  a 
moying  bodj,  but  not  in  proportion  to  the  additional  wei^t 
or  graritj:  and  to  the  contrary,  it  decreases  with  the  de* 
crease  of  weight,  but  not  in  proportion  to  the  weight  de- 
ducted. Again,  friction  decreases  with  the  increase  of 
velocity,  and  it  increases  with  the  diminution  of  velocity^ 
This  is  well  known  to  us  all  who  ^^  eat  our  bread  by  the 
sweat  of  the  brow  ;^  for,  if  we  start  a  loaded  carriage,  or 
a  mill  wheel,  a  greater  power  is  required  to  overcome  the 
tiierlto,*  than  to  continue  motion  afterwards.  This  proves 
that  the  increase  of  velodty  decreases  the  power  of  fric- 
tion :  But  to  calculate  the  proportions  of  the  decrease  of 
friction  in  this  case,  would  require  as  many  statements  as 
there  are  seconds  or  half  seconds  in  the  time  from  the  start* 
ii^of  the  wheel,  till  it  is  moved  with  its  highest  degree 
of  velocity. 

Respe^ng  these  principles  of  friction,  Mr.  Evans  of 
Philadelphia,  the  noted  millwright,  has  made  the  follow- 
ing experiments.  He  placed  a  flat-sided  glass  bottle  on  an 
inled  steel  plate ;  and  when  the  bottle  was  loaded  with  10 
pounds,  it  was  drawn  by  a  power  of  1  pound — when  load- 
ed with  22  pounds,  it  was  drawn  by  2  pounds ;  and  when 
loaded  with  60  pounds,  it  T^as  drawn  by  4^  pounds. 

In  ;^his  last  trial  of  60  pounds  drawn  by  4^  pounds,  he 
says  the  motion  was  greatly  accelerated,  which  gives  rea- 
son to  conclude  that,  less  weight  would  have  continued 
the  motion  after  once  begun.  He  then  goes  on  partly  by 
guess,  and  partly  by  calculation,  to  prove  the  above  theo^ 
ry  and  establish  some  partial  rules :  that  is  to  say, 

1^  10  pounds  are  moved  by  1  pound,  then  so  small  a 
body  possesses  a  resisting  power  of  ^  part  of  the  whole— 
22  pounds  being  moved  by  2  pounds,  the  resisting  power 
was  i^y  of  the  whole ;  and  60  pounds  being  moved  by  4^ 
^onds,  the  power  of  resistance  by  friction  appeared  to 

^  Inertia,  a  power  in  matter  ^bkh  ^i^poies  it  to  continue  in  the  aam^ 
slatt  I  inacthrity ,  sli]ggi«bQ«9s» 


i 

liHB  about  1^  of  the  whole;.  Then  he  argues,  if  thi^  finuiyi 
body  of  60  pounds,  possesses  a  resisting  power  of  onljr  ^ 
pari  of  the  whole,  theq  a  large  body,  such  as  a  mill  whe^ 
of  4000  pounds  weight,  will  possess  not  more  than  -^  an4 
at  the  same  time  the  gudgeons  shall  be  equal  in  diameter 
with  the  wheel,  in  order  to  coincide  with  Uie  principle  of 
plain  surfaces  rubbing  together  like  the  bottle  and  i^p 
steel  plate.    He  then  gives  the  following 

RULE. 

As  the  diaioeter  of  the  wheel, 

is  to  the  diameter  of  the  gudgeons ; 

So  is  one  twentieth  part  of  the  weight  of  the  wbeeL 
to  the  w:e]ght  which  will  balance  the  friction* 
Th^n  follows  an  example  which  we  will  take  for 

LESSON  \. 
If  a  mill  wheel  weighing  4000  pounds  be  15  feet  indj^ 

•meter,  and  the  gudgeons  3  inches  in  diameter,  how  many 

poundi  oa  th^  rim  pf  th$  wheel  will  balance  the  friotiim  i 

Ans.  3.333  pptnniiu 

OpBRATiOlf, 

•  * 

2}0)400|0  ppiands  the  weight  of  the  wheel 
200  a  twentieth  part 
15  feet  X  12=;:  180  In. 

Diam.  wheel.  Gud.  lb. 

180  :  3  ::  200  to  a  fourth  number. 
3 

180)600(3.3+  poun(^ 
540 


.600* 
540 


We  will  try  one  lesson  more  and  quit  the  subject. 

LESS0jy2. 
If  the  diameter  of  a  wheel  be  1 8  feet,  the  weight  3(J<HI 
pounds,  and  the  gudgeons  3  inches  in  diameter,  how  manj' 
jpoqiu^  00  the  irjiai  of  the  wheel  will  balance  the  frictiooi^ 

Am.  2*5  poiaidf^ 


EXERCISING  QUESTIONS.  36af 

aiBOO-4-  20=  180  a  twentieth  ^art  of  the  weight  ef  the 
f^ecil.  18  fe^t  >r  12  s  216  inches  the  diameter  of  the  wheeL 

W.        G.        lb. 
21&    7    3    ;:    180 

3 


216)540(2.5  poundsi^ 
432 


1080* 
1080 

EXERCISING  QUESTIONS. 

LESSOJVl. 

In  £346,  how  many  shillings,  sixpences,  thr^pence^ 
and  farthings?  Answer,  6920^.  13840  sixpences,  and 
i3321 60  farthings.  Root,  p.  50, 

2.  Reduce  27680  threepences  into  pounds. 

Make  it  £346.  Root,  p.  50. 

3b  In  £  386,  how  many  shillings^  nmepences,  sixpences^ 
fourpences  and  pence,  and  of  each  an  equal  nmnber  ? 

12d.  +  9d.\6d.  +  id.  +  ld.:=z32d.  for  a  divisor.  £386^ 
92640(/.  -7-  32  =  2895  the  answer.  Root,  p.  50. 

4.  In  49  bushels  how  many  quarts  ? 

49  X  32=  1568  the  answer.  Root,  p.  51. 

5.  Two  men  were  shoveling  a  cargo  of  salt  out  of  a  ves- 
sel, and  it  was  judged  that  each  man  threw  out  six  quarts 
at  a  time,  and  the  cargo  contained  one  thousand  bushels-— 
I  demand  the  number  of  shovel-fulla  for  each  man  to  throw 
out  ?  Ans.  2666|.  Root  p.  52. 

6.  How  many  days  will  a  barrel  of  cider  last  if  you  draw 
iiix  quarts  a  day,  allowing  the  barrel  to  hold  31^  gallons  ? 

Ans.  21  days.  Root  p.  52. 

7.  How  many  apples  will  it  take  to  mak,e  a  load  cnt  toQ 
of  cider,  allowing  3  apples  to  make  a  gill,  and  252gaUoai 
i  ton  ?  Ans.  24 1 92  apples.  Root,  f.  52. 


864  EXERCISING  QUESTION 

8.  HoMT  many  ttoies  will  a  <^rriage  wheel,  15^  feet  inf 
circumferenee,  turn  round  in  going  from  New-York-  to  f^uk 
ladelphia,  it  being  95  miles  ? 

Ans.  32713  times  and  8  in.  oten*  Root,  p.  52. 

9.  The  forward  wheels  of  a  waggon  are  14^  feet  in  cif- 
cumference^j  and  the  hind  wheels  1 5  feet  9  inches ;  how 
many  more'  times  will  the  forward  wheels  turh  round  than 
the  hind  wheels,  in  running  from  Boston  to  New-Yistk — k 
being  248  miles  ?  Ans.  7167  Root  p.  52 

10.  In  a  room  16  ^t  square;  how  many  square  feet? 
Ans.  256v  Root,  p.  53. 

11.  How  many  shingles  will  coyer  a  house  40  feet  long 
imd  30  feet  raAers,  allowing  shingles  to  be  4  inches  wide, 
and  each  course  6  inches  .^    Ans.  14400        Root,  p.  53. 

Note. — We  may  add  240  shingles  to  form  a  double  Course  over  the 
eaves. 

12.  In  a  field  60  rods  square,  bow  many  acres  f 

Ans.  22^^  acres.  Root,  p.  53. 

13.  How  much  carpeting  3  qrs.  wide  will  cover  a  floor 
18  feet  long  and  1 6  feet  wide  ? 

Ans.  42  yds.  2  qrs.  6  inches.  Root,  p.  53. 

Proof  op  the  last  question. 

14.  How  many  square  inches  in  a  piece  of  carpeting 
42  yds.  2  qrs.  6  inches  long,  and  27  inches  wide  ? 

Ans.  1.036  inches. 

15.  How  many  seconds  fi-om  the  birth  of  Christ  to  Christ- 
mas 1795,  allowing  each  year  to  contain  365  days  6  hours? 

Ans.  56,645,892,000.  Root,  p.  54. 

1 6.  Sound  goes  1142  feet  in  a  second :  suppose  in  a  thun- 
der storm  you  see  the  h'ghtning  24  seconds  before  you  hear 
the  thunder ;  at  what  distance  are  you  from  the  explosion? 

Ans.  5  miles,  1  far.  21  yds.  1  ft.  6  in.         Root,  p.  55. 

1 7.  The  inhabitants  of  the  whole  world  are  computed 
to  be  953  millions ;  supposing  they  all  stood  in  a  line,  how 
long  would  it  take  you  to  count  them  all,  if  you  could  cpunt 
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20  in  a  minute  and  continue^  counting   12   hours  in  a 
day  ?   Ans.  181  yrs.  115  days,  6  hrs.  40  min.    Root,  p.  55. 

1 8.  How  many  pounds  of  sugar  can  you  buy  for  £l  1   1  U« 
at  ijid4  a  pound  ?    Ans.  5  cwt  2  qrs.  Root,  p.  66. 

1^  What  cost  17  cwt  3  qrs.  14  lb.  at  5  cents  a  pound  ? 
Ans.  $  100, 10  cents.  Root,  p.  66. 

20.  If  5  tons  of  hay  will  keep  3  cattle  over  the  winter^ 
how  many  tons  will  it  take  to  keep  37  cattle  the  same  time  ? 
Ans.  61  tons,  13  cwt  1  qr.  9^  lb.  Root,  p.  66. 

2).  A  gentleman  ^rmer  had  21  bushels  Indian  com 
which  he  wished  to  mix  with  buckwheat  so  that  every  bush- 
el pf  provender  should  contain  13  quarts  of  Indian  corn;  I 
demand  the  quantity  of  buckwheat  in  the  mixture  ? 

Ans,  30  bush.  2  pecks,  6^  qts.  Root,  p.  66.    , 

Say,  as  13  qts.  of  com  :  are  to  19  qts.  of  buckwheat  : : 
90  are  21  bush,  com  or  672  qts. :  to  30  bush.  2  pecks,  6-,^^ 
qts.  buckwheat 

22.  Seventy-five  pounds  sterling  of  Great  Britain  are 
equal  to  £100  New-iJngland  currency;  how  much  New- 
England  currency  is  £410  19^  2</«  sterling  money  of  Great 
Britain?    Ans.  £547  18^.  10^  Root,  p.  66. 

23.  When  a  staff  3  feet  long  will  cast  a  shade  2^  feeU 
what  is  the  height  of  a  steeple  that  casts  a  shade  107  feet 
at  the  same  time  of  the  day  ? 

Ans.  128|  feet  Root,  p.  67. 

24.  A  Merchant  agreed  with  his  debtor  that  if  he  would 
pay  himdown  12^.  6d.  on  the  pound,  he  would  give  him  up  a 

^  fjote  of  hand  of  £69  5fS.4d.;  1  demand  what  the  debtor  must 
pay  for  the  note?    Ans.  £43  5s.  lOc/.  Root,  p.  67. 

25.  Two  boys  are  playing  tag,  one  boy  has  6  rods  the 
«tart,  but  the  other  boy  can  run  15  to  bis  13 ;  1  demand 
how  far  the  hindermost  boy/must  run  before  he  will  over- 
take the  other  one  ?  Ans.  45  rods.    Root,  p.  67. 

State  thus :  If  2  rods  deficiency  :  arise  in  15::  what 
will  6  rods  deficiency  arise  fi*om?  2  :  15  ::  6  :  45 

26.  Suppose  stock  in  the  United  States  Bank  tQ  be  15 
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per  cent,  above  piar,  that  is,  every  100  dollars  Worth  Si  15; 
I  demand  what  3  shares  are  worth  at  400  dollars  each  ? 
Answer,  1380  dollars.  Root^p.  67. 

27.  Sold  a  vessel  for  2500  dollars,  and  I  owned  ^ ;  what 
was  my  par^  of  the  money  ?  Ans.  $  781  25  cts.     Root^p.  68. 

28.  A  merchant  in  Connecticut  paid  a  merchant  in  Eng- 
land, £4349  l6s.  id.  in  dollars  at  4^.  Gd.  each;  how  much 
was  that  value  in  New-England  currency  of  6*.  to  the  dol- 
lar? Ans.  £5799  15*.  1^.  Root, p.  68. 

29.  A  gentleman  sent  a  ship  on  a  whaling  voyage, 
tod  agreed  to  divide  the  proceeds  of  the  voyage  into  60 
shares  and  give  the  captain  4 ;  the  ship  afterwards  return- 
ed with  a  cargo  worth  ten  thousand  dollars — ^I  demand  the 
captain's  part?    Ans.  $666  66|  cts.  Root^p.  68. 

30.  A  bankrupt  owes  £1490  5*.  lOd.  but  the  whole  of 
his  estate  is  worth  n6  more  than  £931  8s.  7fe/. — ^I  demand 
how  much  he  can  pay  his  creditors  on  the  pound  ?    • 

Ans.  1 2*.  6d.  Rootj  p.  68. 

31.  What  is  the  price  of  a  ship  when  {  of  her  ar**  worth 
g  17651?     Ans.  S2824  40  cts.  Root, p.  68. 

N.  B.  As  I  are  to  1765.25  : :  so  are  |  to  2824.40. 

32.  Suppose  you  have  476  dollars  37  cents  of  deferred 
stock,  and  every  dollar  is  worth  65  cents ;  how  much  is  the 
whole  worth?     Ans.  g309  64  cts.  Root, p.  68. 

33.  If  7  buttons  cost  2^^!.,  what  for  a  great  gross,  or  1728? 

.Ans.  £2  II*.  5^ 

34.  Suppose  a  legislature  of  a  state  grant  a  tax  o(  l^ 
on  the  pound;  how  much  must  a  man  pay  who  is  rated 
£134  165.  8c/.  on  the  list?     Ans.  16*.  W{d.     Root^p.  69. 

See  Part  9,p.  273. 
240 J.  :  6q,  ::  id.  :  .025q.  common  multiplier. 

35.  Harry  had  pears,  9  of  which  were  worth  6rf.,  Bilty 
had  apples,  8  of  w^hich  were  worth  2d. — I  demand  what 
number  of  apples  Billy  must  give  Harry  for  15  of  his  pears? 

Ans.  40.  Root,  p.  69. 

1st.  as  9  P.  :  6rf.  ::  15  P.  :  lOd. 

2d.  as  2(2.  :  8  A.  : :  lOc/.  :  40  Ap. 
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'    36.  A  can  do  a  job  of  work  in  1 0  days,  B.can  do  the  same 

in  15  days;  how  long  will  it  take  both  together  to  do  the 

€ame  work  ?  Ans.  6^  days, 

A     10  days. 
B     15 

Make  25  -^  2  =  12.5  that  is,  at  the  rate  of  12]^  days  for  ona 

man.'    Then, 
As  1  man  :  is  to  12.5  days  : :  2  men  :  6.25  days  inversely. 

37.  If  100  dollars  gain  6  dollars  in  12  months,  what  prin- 
ciple will  give  the  same  in  5  months  ?  Ans.  $240. 

Root  J  p.  70. 
As  12  mo.  :  $100  : :  5  mo.  :  240  inversely. 

38.  What  will  be  the  price  of  72  yards  *of  cambrick,  of 
which  9  yards  cost  £5  12^.?  Ans.  £44  16^. 

Hutton^  p.  38. 

yds.  £.   s.       yds.     £.      s. 

9  :  5     12  ::  72  :  44     16 

» 

Multiply  the  second  term  by  8,  the  product  will  be  the  an- 
swer; because  any  number  multiplied  by  8,  will  produce 
the  same  result  as  if  it  were  multiplied  by  72,  and  that 
product  divided  by  9. 

39.  What  will  9  yards  of  cambrick  cost  at  the  rate  of 
£44  16^.  for  72  yards  .J>       Ans.  £5  12^.        Hutton,  p.  3S. 

Divide  the  second  term  by  8,  the  quotient  will  be  the 
answer.  72  yds.  :  £44  16*.  ::  9  yds.  :  £5  12^. 

"  40.  How  many  men  must  be  employed  to  finish  a  piece 
of  work  in  15  days,  which  5  men  can  do  in  24  days  ? 

Ans.  8  men.  Hutton^p.  38. 

Examine  Mr.  Hutton*s  Arithmetics  page  36. 

41.  A  garrison  being  besieged,  has  5  months^  provision 
in  it,  at  the  rate  of  1 2  ounces  a  day  for  each  man ;  but  be- 
ing informed  that  it  cannot  be  relieved  till  after  9  months, 
how  much  per  day  must  each  man  have  that  the  provisions 
may  last  that  time  ?     Ans.  6|  oz.  Hutton^  p.  39. 

42.  What  will  the  tax  be  on  £763  15*.,  at  the  rate  of  3^. 
6dl  per  pound?    Ans.  £133  13*.  1^.         Huttouj p.  39. 
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43.  What  will  7  cwt  1  qr.  of  sugar  cost,  at  the  rate  of 
43  cwt  2  qrs.  for  £159  2s.  ?  Ans.  £26  lOs.  4cL 

44.  A  person  stopping  payment,  oWes  to  several  £977, 
but  compounds  with  them  for  8^.  7^.  per  pound ;  what 
must  he  pay  them  in  all  ?  Ans.  £420  6s.  3fdl 

Hutton,  p.  39. 

45.  What  must  be  given  for  7  cwt  3  qrs.  14  lb.  cheesCf 
at£l  14^.  2(/.  per  cwt?  Ans.  £13  9^.  Ofd. 

HuHon^p.  39. 

46.  If  the  tax  on  £763  15^.  be  £l33  Us.  \\d.,  at  what 
rate  is  it  per  pound  ?    Ans.  3*.  6rf.  HuUonj  p.-4&. 

47.  What  will  the  transportation  of  8  cwt  3  qrs.  7  lb. 
cost,  at  the  rate  of  lOcf.  per  stone  of  14  lb. } 

Ans.  £2  18«.  9d.  Hutton,p.iO. 

48.  What  must  be  paid  for  73  pieces  of  lead,  each  weigh- 
ing 1  cwt  3  qrs.  7  lb.,  at  £lO  is.  per  fother  of  19;}-  cwt  ? 

An9.£60  is.  2d.  l^q.  HuUon,  p.  40. 

49.  If  5  yards  of  cloth  cost  14^.  2^/.,  what  must  be  given 
|pr  9  pieces  containing  each  21  yds.  1  qr.  ? 

Ans.  £27  Is.  lO^rf.  HuHon.p.  40. 

50.  A  person,  at  the  time  of  his  outsetting  in  trade,  owed 
£350;  and  had  in  cash  £5307,  in  wares  £7)3  0^.  7</.,  and 
in  good  debts  £l{]0  5^.  lOd.:  now,  after  having  traded  a 
year,  he  owed  £703  17^.,  and  had  in  cash  £4874  9^.  4d.^ 
k)  bills  £350,  in  wares  £1075  14^.  .3^,  and  in  recoverable 
debts  £613  13^.  10^.;  what  wa$  his  real  gain  that  year  ? 

Ans.  £329  is.  id.  Hutton,p.  137. 

51.  If  a  hopper  be  42  inches  square  on  the  top,  and  24 
inches  deep,  how  much  will  it  hold  ?  Aits.  6.5625  bushels. 

£vans^  Milbmght  and  MUkr^s  GtUde^  Chc^.  %  p.  47. 

RULE. 

Multiply  the  length  by  the  width  at  top,  and  that  pro* 

duct  by  one  third  of  the  depth,  divide  the  last  product  bj 

2150.4,  if  you  calculate  by  inches^  or  by  1.24444  if  you 

work  by  feet ;  the  quotient  will  be  the  contents  in  bushels 


EXERCISING  (QUESTIONS.  3W 

lb  make  a  Hopper  to  hold  My  given  qwrnttiyy  hawng  the  dqrih 

given. 

RULE- 
Divide  the  inches  contained  in  the  bushels  it  is  to 'hold, 
bj  one  third  of  the  depth  in  inches ;  the  quotient  will  be 
the  square  of  one  of  the  sides  at  top.    Extract  the  root  of 
that  square  for  the  length  of  one  side. 

EXAMPLE. 
52.  The  hopper  shall  hold  6.5625  bushels,  the  given 
depth  is  24  inches,  how  long  must  be  one  side  at  top  ? 
Ans.  42  inches.  Evans^  p.  48. 

Operation. 

The  number  of  bushels  in  the  hopper,    6.5625 
The  number  of  inches  in  a  bushel,  2150.4 

262500 
3281250 
65625 
131250 


i:i:i:  • 


One  third  ihe  depth  ^  8)141 12.( 

4/1 764.(42  Ans.  in  indies. 
16 


I  82) .  164 

•  164 


•  .  • 


OF  A  GARNER  OR  BIN. 
On  the  5th  of  March,  1816,  an  old  jockey  bet  that  a 
bin  3.5  feet  square  and  3  feet  high  would  bold  30  bushels ; 
a  young  industrious  man  bet  it  would  not  hold  so  much: 
after  calculating  the  contents,  the  jockey  refused  to  pay 
the  bet  because  he  qould  pile  on  30  bushek :  pray  how 
Vinch  did  the  bin  hold  without  any  prevarication  ? 

Answer,  29  buBb.  16  qts.  7.9+  gills. 
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One  bushel  =  1.24444  fi^ot  for  a  divisor. 
One  side  of  the  bin  3.5  feet  x  3.5  =  12.25  x  3  the  height 
=s  36.75  feet  for  a  dividend. 

1.24444)36.75000(29.531  B. 
248888 


B  29.531 

32  qts.  inabush. 

1186120 
1119996 

1062 
1593 

. .  661240* 
622220 

qts.  16.992 

8  gills  in  a  qt. 

.  390200* 
373332 

gillB  7.936 

.  168680* 
124444 

. 44236 

To  make  a  Garner^  JSin^  or  Box,  that  shall  hold  any  given 
quantity,  having  two  of  its  sides  given,  take  the  foUovcing 

RULE. 
Multiply  the  contents  of  one  bushel  by  the  number  of 
bushels  the  bin  is  to  hold,  for  a  dividend;  then  multiply 
the  given  sides  into  each  other  for  a  divisor,  the  quotient 
will  be  the  length  of  the  side  wanting. 

EXAMPLE. 

53.  Given,  two  sides  of  a  garner  6.25  by  10.5  feet;  re^ 
quired,  the  other  side,  to  hold  1 84.6  bushels.    Evans,  p.  47* 

Explanation. 
One  side  6.25  x  10.5  =  65.625  for  a  divisor;  1.24444  the 
contents  of   a  bushel  x  184.6   the  quantity  in  bushels  s 
229.723624  -5-  65.625  =  3.5  feet  for  the  side  required. 

•        •  *  ■    -    • 

54.  A  distribution  of  £45  1 6^.  is  to  be  made  between  three 
persons  in  the  following  manner^  viz :  When  the  first  has 
40^.  the  second  shall  have  30^.  and  the  third  10^?. ;  what 
9um  is  each  one^s  part  in  the  whole  } 
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Answec,  the  first  458«.,  the  second  343».  6i/.,  the  third 
lU8.bd. 

£^5    16 
20 

The  given  sum  916  shillings. 
40s.  the  proportion  of  the  first 
■dOs.  of  the  second 

10*.  of  the  third. 

80f •  amount  of  the  proportions. 

RUL£  FOR  THE    OPERATION. 

'  Multiply  the  given  sum  by  each  one's  proportion,  and 
divide  the  product  by  the  amount  of  proportions ;  the  quo- 
tients will  be  the  answers. 


916s. 

408.  first  proportion. 

310)366410 

458^.  for  the  first 

91 6^. 

30^.  2nd.  proportion. 


8|0)2748|0 

343^.     iOs.  over, 
12 

8f0)48|0 
6rf. 
343^.  6d.  the  second's  part. 


8|0)916|0*  the  third  cast 
114^.    40  over. 
12 

810)4810 
6d. 

Proof. 

1st  458^. 
2d.  343^.  6d. 
3d.  114^.  Gd. 

9169.  Od. 


*  A  cipher  annexed  to  multiply 
by  10. 

A  SECRET  FOR  TEACHERS. 

How  to  know  with  one  glance  of  the  eye^  the  true  amount  of  amf 

sum  in  Mdition. 
.   The  Teacher  will  set  the  sums  himself  in  coi^ptOs  after 
the  following  manner,  t 

t  But  at  the  same  time  he  need  not  make  the  same  distinctions,  with 
braces  "because  a  desiring  roguish  lad  may  discover  the  mystery  and 
learn  lazy  boys  to  cheat. 
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<^  :.  s . «-.  >  r  irei  coupieu  u- 1  i*    ^^ 


'1 


^  8765 


5437  \  ^»"*  coap'et 
i_»_  >  Second  couplet* 


-*    ' 


5432  [  "^^^^  cooplet  ;,  7 

1463    A  half  couplet 


31460  Amount 
In  th^  first  place  observe,  that  when  the  members  of  each 
couplet  are  added  together,  their  amount  will  make  9999,  then 
observe  how  many  couplets  there  are ;  in  this  ca^e  say  3 ; 
subtract  3  fi*om  the  right  hand  figure  in  the  half  coi^tet, 
and  at  the  same  instant  place  3  on  the  left  of  the  wholes 
and  bring  down  the  residue  of  the  said  half  couplet)  vis. 
1,  4, 6 ;  then  the  amount  will  stand  thus,  31460.  This  role 
will  hold  good  in  all  the  vanous  denominations;  as, 
pounds,  shillings,  pence,  farthings;  hundreds,  quarters, 
pounds,  ounces,  &c« :  Only  observe,  that,  eoDhcouphicaniains 
one  less  than  the  number  in  that  denomination :  That  is  to  say, 
in  whole  numbers,  9 ;  in  shillings,  ]  9;  in  pence,  11;  in  far- 
things, 3  ; — For  Avoirdupoise  weight,  in  quarters  3 ;  in 
pounds,  27 ;  in  ounces,  15;  in  drams,  15^  &c.  &€• 

EXAMPLE, 

85     '5    6    0 1  ^^^^"^  ^^"P*^*- 
41     15    5    3    A*  half  couplet 

£241  15  5  1 
In  this  last  example  we  say,  there  are  2  couplets ;  and 
Ihe  right  hand  figure  is  3;  then  2  irom  3  and  I  remains; 
set  the  1  under  3  and  carry  2  to  the  left  of  the  whole :  bring 
down  the  residue  of  the  half  couplet,  and  the  amount  will 
stand  thus ;  £  24 1     1 5^.     5d.     Iq. 

*  The  Teacher  will  please  to  recollect  that  wlien,  b,  is  soanded  at  the 
beginniog  of  a  word,  we  improperly  place^  ao^  before  it. 
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APPENDIX, 


CMTAVlflSQj 

SOME  SKETCHES  OF  BOOK-KEEPIPTG, 
RECEIPTS,  BILLS,  &c. 


BOOK-KEEPING 

J»  ft  critical  and  furious  art  by  itself;  and  ought  to  be 
studied  as  a  distinct  science  and  separately  from  all  other 
profesdomd  employments  i  Then,  thro^^  the  occarrenced 
9f  life,  it  may  be  blended  with  any  business  which  shall  re« 
^reits  aid. 

«As  mwy  country  merchants,  tradesmen,  mechanics,  and 
&miGrs,  hav?  not  an  opportunity  .to  learn  book-keeping 
in  a  fuU  and  formal  manner,  it  may  not  be  amiss  to  insert 
a  few  sketches  applicable  to  th^ir  busmess.  But,  when  a 
young  man  means  to  be  an  accomplished  accountant,  he 
must  have  recourse  to  some  instructer  who  is  able  to  teach 
him  the  art  of  keeping  accounts  in  all  the  various  useful 
forms.*  Then  will  be  a  proper  time  to  study  Walsh's  arith* 
metic,  especially  when  learning  lessons  relative  to  ship- 
ping basiness. 

Description  and  form  of  a  set  of  books^for  a  country  merchant^ 
or  for  a  mechanic  who  has  occasion  to  make  many  entries  in 
a  clay. 
Firsts  let  him  have  an  Invoice  book,  in  which  if  he  please^ 

he  may  enter  an  inventory  of  his  estate ;  and  afterwards 

*  Mr.  Bennet  of  Albany  has  lately  written  a  manuscript  on  book-keep« 
ingy  which  is  extolled  by  a  ^at  number  of  gentlemen  in  the  mercantile 
line,  who  may  be  considered  as  competent  judges.  Subscriptions  have 
been  oflfered  to  the  public,  and  it  is  hoped  that  success  will  soon  war- 
rani  a  publication. 
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enter  or  c6p7  bills  of  goods  and  the  names  of  the  persons* 
firbm  whom  purchases  are  made,  the  time  when  interest 
commences,  when  payable,  &c. 

Second,  prepare  a  Blotter,  in  which  may  be  inserted  all 
commeroial  business  occurring  throughout  the  day.     This 

may  be  written  in  form  of  a  Day-book,  but  more  expedi- 
tiously. 

Third,  where  Potash  is  manufactured  let  there  be  an 
Ash-book,  in  which  set  the  day  of  the  month,  the  names 
of  persons  delivering  ashes,  and  the  number  of  bushels  de- 
livered :  cdso  credit  those  ashes  to  the  respective  owners 
in  the  blotter. 

Fourth,  procure  a  Day-book,  and  transcribe  the  Blotter 
every  night  into  the  Day-book  in  a  neat  fiur  hand  writing ; 
or,  where  considerable  business  is  done,  let  the  Blotter  be 
made  in  daily  part^  and  giveil  over  to  a  clerk  for  transcrip* 
fion  and  to  be  attached  to  the  former  ones. — Save  these  Uot« 
ters  for  an  evidence  of  the  first  entries  in  ease  of  dispute; 

Fifth,  have  a  Ledger,  into  which  mustbe  posted  all  acl^ounts 
of  debt  and  credit  on  such  pages  as  are  noted  in  the  alpha« 
bet ;  and  the  figures  of  reference  in  the  margin  of  the  Day- 
book must  be  post-marked  with  a  double  inclining  dash* 
A  cash  account  may  be  in  the  Ledger. 

Sixth,  a  Receipt-book,  in  which  take  receipts  for  all  money 
paid  out;  this  will  save  much  time  in  thumbing^ over  ban- 
dies of  papers* 


DAY-BOOK  A. 


THE   PROPERTT   OP 


WEDmm  '^IS^ILVI!I7< 


BOOK-KEEPING. 


Vfig.  No.  I, 
page 


DAY-BOOK  A,  page  1. 


January  1,  1S16. 
JOHN  TRADEWELL,  or  A(.bant,  Dr. 
To  joCner  work  l  day  by  my  eppivmice  Ralph, 
To  10  pine  boards,  14  feel  each,  140  feet,  al  $12  per  M- 


Cr. 


By  100  eal  Rum,        at       125  cents, 
SG  yds.  Broadclolfa,         400 
VJ  bush.  Salt,  113^ 

36  gal.  Mota»scB,  7^ 

Payable  in  90  days,  without  interetU 
See  Invoice  Book  No.  t,  page  1. 


JOHN  TRADEWELL, 
To  2  days  ofjoiner  work,  by  Ralph  and  Jan 


PETER  PAYMENT,  OF  Bern, 

To  5  gal.  Rum,         at  130  cents, 

1  bu^.  Salt, 

H  gal.  Molasses,  100* ' 

2^  y(B.  Broadcloth,  4SD 


By  Cash, 

By  bii  Note  on  demand  for 


jlS  OO 


AMOS  LOpKOUT, 
To  4  eal.  MotasMB,         at  100  cents, 

2  Bush.  Salt,  125 


JOHN  TRADEWELL, 

To  2  days  jotnering:,  by  Ralph, 


SIMON  HOPEWELL, 

To  4  yds.  Broadcloth,     at    450  cents, 
6  gal.  Rum,  190 

S  bush.  Salt,  125 


JACOB  HALEON, 

To  4  yds.  Broadcloth,       at      450  ceoU, 
2  buah.  Salt,  135 

2  gal.  Molasses,  100 


BOOK-KJEXPINO. 


37T 


Ledg.  No.  1* 
pag<i 


DAY-BOOK  A,  page  2. 


^ 


1 


1 


^ 


^ 


// 


// 


Janvary  6, 1816. 
JOHN  TRADEWELL, 
To  150  feet  pine  boards,         at  j(12  per  M. 

1  8  ■■     ■  i.    ■      . 


PETER  PAYMENT, 
To  his  Note  of  Sd  instant,  given  up, 


By  Cash,  $J  25 


Ca- 


8 


To  1  gal.  Rum, 


SILAS  ANDOVER, 


Cr. 


^ 


^ 


By  2  bush.  Com,  at  75  cents, 

8 


ISAAC  HEARTY, 

To  3  gaL  Molassesj  at  100  centS| 


By  \  bush.  Rye, 


Cb. 


JOHN  TRADEWELL, 
To  Cash,  as  per  receipt, 

9 


AMOS  LOOKOUT, 
To  2  yds.  Broadcloth,  at  450  cents, 

Cb. 

By  his  Note,  payable  in  SO  days,  ^15  50 

9 


To  1  bush.  Salt, 


SIMON  HOPEWELLj 


Cb. 


By  his  Note  on  demand,  for 


10 


^ 


^ 


JACOB  HALEON, 
To  1 1  yd.  Broadcloth^  at  450  cents, 


Cb. 


By  Cash, 

his  Note  on  demand,  for 


^5  00 
24  25 


11 


• 


PETER  PAYMENT, 

To  4  gal.  Molasses,  at  100  cents, 

1  bush*  Salt, 


Cb. 

By  a  negotiable  Note  on  J.  O.  for  ^5  25 


*»»^ 


Db. 


$ 


Db. 


cts. 
80 


25 


J}k. 


>■  ^ 


Db. 


Dm. 


Dk. 


Db. 


Dk. 


Db. 


50 


50 


00 


55 


00 


32 


25 


00 


75 


29 


25 


00 


1    25 


25 


37»  BOOK-KEEPING. 

DAY-BOOK  A,  paob  3. 


Ledg.Nol 

JOHN  'fRADEWEIX, 
o  Caifa,  ai  per  reoeipt, 
14  lb.  lOd.  Nails,  at  12  cents. 


January  II,  I816. 
rOHN  TRAD 


SILAS  ANDOVER,  Di 

To  I  barrel  Rum,  containing  31^  gals.,  at  130  cent*, 
9  bush.  Salt,  125 


By  abatement  od  the  above,   0  4<S 
Cash,  S3  50 

his  twte  of  hand,  for  22  04 


ISAAC  HEARTY, 
To  IS  gals.  Ram,  at  IM)  cents, 


By  Cash,  $15  00 

his  Note  at  SO  days,  10  00 


JOHN  TRADE  WELL, 
To  Gash,  as  per  receipt, 

—  15  — 
To  S4  panes  of  Glass,  at  9  cents. 


LEDGER  No.  1. 


THE   PROFSRTT  OF 


(SXDXi&a  'W&S^'SWS, 


i 


sao 


BOOK-KEEPING. 


iM 

LEDGER  No.  1,  Page  1. 

a 

Q 

1 
2 
3 
3 

% 

Cts. 

Id 

Page 
1 

1 
2 
3 

JOHN  TRADEWELL,             Di. 

Sundries,  $3.18                    Work,     $3.00 
Work,          3.00                    Boards,       1.80 
Cash,         55.00                    Sundries,  46.36 
Cash,         75.00                   Glass,         3.06 

6 

4 
101 

78 

18 
80 
36 
06 

January  15th,  1816. 

To  my  nole  at  75  days  for 

190 
126 

40 

m 

— 

Balanced  15th  January,  1816. 

4 

317 

m 

PETER  PAYMENT,               Da. 

1 
2 

Sundries,  $19.75                     Note,  $7-25 
Sundries,        5.25 

2 

27 
5 

00 
25 

— 

Balanced,  11th  January,  18l6. 

— 

32 

25 

AMOS  LOOKOUT,                 Dr. 

1 

Sundries,  ^6.50          Broadcloth,  ^9.00 

2 

15 

50 

WMON  HOPEWFXL^             Ds. 

1 

Sundries,.  ^30.75                   Salt,  f  1.25 

2 

32 

00 

JACOB  HALFON,                 Da. 

s^^^^ 

y 

1 

Sundries,  $22.50            Broadcloth,  $6.75 
January  15th,  1816.      To  your  Note  given  up. 

2 

29 
24 

25 
25 

^^^^^^^K* 

# 

^ 

53 

50 

SILAS  ANDOVER,                 Dr. 

2 

Rum,  $1.50                   Sundries,  $58.50 
Balanced  14th  January,  18l6.                      / 

3 

60 
60 

00 
00 

ISAAC  HEARTY,                  Da. 

2 

Molasses,  $  S.tK)                  Rum,  $  22.50 

3 

25 

50  1 

BOOK-KG£PINa. 


361 


. 


-  • 

Page 
1 


■ 


1 

2 


LEDGER  No.  1,  Page  1. 

JOHN  TRADEWELL,  C». 


Sundries,  $S17.37i 


January  ISth,  1816. 
Balanced  by  note. 


•^  i# 


2-; 

6fi  << 

Page 


LCti. 


PETER  PAYMENT, 


2 


Sundries,  $  19.75 
Nole,  5.25 


Cash,  $  7.25 


Balanced  11th  January,  1816. 


AMOS  LOOKOUT, 

Note  payable  at  SO  days, 

SIMON  HOPEWELL, 

Note  on  demand, 


Cb. 


C^-H' 


=5F 

i 


JACOB  HALEON, 


Cb. 


Note,  $24.25 
January  15th,  1816. 


Cashy  $5.00 
By  Cash  for  Note, 


SILAS  ANDOVER, 


Ca. 


Corn,  $1.50 
January  14th,  1816. 


f 


Sundries,  $57.00 
By  Cash  in  full. 


ISAAC  HEARTY,  Ca, 

2|    Rye,  $0.50  Stfndries,  $25.00 


317 


317 


37i 


27 
5 


32 


15 


32 


S7i 


00 
25 


25 


50 


00 


'J- 


53 


.-25 
25 

50 


3 


58 
1 


60 


50 
50 


00 


25|    W 


56 


99St 
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A  FARMER'S  ACCOUNT. 

A  oecbapic  who  can  attend  to  enter  all  Us  pbarges  without  being  biifr- 
riedy  may  omk  the  blot-book,  and  make  bis  original  entries  in  the  day- 
book ;  or  he  may  keep  bis  accounts  in  the  following  manner  with  a  ledger 
only. 

GEORGE  REYNOLDS, 


A.  D.  1816. 

January 

1 
5 
8 

12 

February  6 

8 

10 

12 

14 
15 


«i 


Dr. 


To  3  bushels  Rye,        at  106  cents, 
To  5  lb.  BuUer,  15 

To  1  pair  men's  Shoes, 
1  pair  wooMo's  do. 
To  23  lb.  Soleleatber,        at  25 
To  7  bushels  Indian  com,      75 
To  1  Ploughshare>mou|d,  wt  561b. 
To  an  old  ox-yoke  and  irons  per  agreement  in  ? 

presence  of  A.  B.  C.  ^ 

To  1  wax  Calfskin  for  your  boots. 
To  19  lb.  Mutton,        at  5  cent^. 
To  my  paying  the  post  for  your  newspapers, ') 

as  per  receipt,  ^ 


1 
1 
5 
5 
4 

3 

2 


Cts. 

18 
75 
75 
50 
75 
25 
48 

75 
95 

00 


301  4H 


« 


V^- 


■^f 


'■'^^. 


*j^* 


.t 


:% 


t  •' 


« 


■ 


P 
i 


«^ 


BOOK-KEEPING. 


3B» 


A  FARMER'S  ACCOUNT. 


A.  D.  1816. 

Januaiy 
1 
S 


8 
}0 


GECmOE  REYNOLDS, 


Cft.      )   t     iCtB. 


By  yourself  and  oxen  1  day. 

By  4  cords  of  Wood  at  175  cents, 

By  transporting  a  loud  of  Boards  to  Albany, 

per  agreement, 
By  1  barrel  Cider, 
By  1  hive  of  Bees, 


25 
71  00 


3 

4\ 

5 

20 


1 


bo 

00 
62i 


January  15tli,  by  a  Note, 

Balanced  15th  January,  1816.   >    SOI 


86 


48^ 


^. 


^     » 


f 


«4' 
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INVOKE  BOOK  No- 1.  Page  1. 

No.  U       An  loveotory  of  the  Estate  of  Gideon  Wsaltht, 

taken  at  Albany,  January  1,  1816. 

S   cenlik 
75    06 
-    1200    00 


1  Yoke  of  Oxen  vaJued  at 
1  House,  Lot  No.  -r—  in^ 


Street, 


Cash, 


500    00 


1775    qp^ 


3K 


No.  2.  COPY  OF  JOHN  TRADEWFLL^s  BILL. 

Mr.  GioBOK  Wealthy, 

Bought  of  John  TaADEWEi«L,' January  1, 1 816.  ^  ., 

S   'tenUu  ' 

100  Gal.  Ram,  at     125  cents,           -  -  .125    00* 

36  Yds.  Broadcloth,  400  -            -  ^  144  ^  00 

19  Bush.  Salt,  112^        -            -     ;  -       21     37^ 

36  GaL  Molasses^  75    -  -^          -  **         27    00 


Payable  in  90  days  without  Interest. 

See  Day-book  A.  Page  1. 


^    .  V  317    S7} 


No.  3.     COPY  OP  ELISHA  SHINGLElJiERCilANTa  BILL. 
Mr.GiPBON  Wbaltht, 

Bought  of  Elisha  Sbin^i 

1000  feet  of  Pine  Boards, 


T 


■•»■ 


4-.J*      '-.-Z 


No.,  4.        COPY  OF  ELI  OI^^ 
«|f  Mr.  Gideon  Wealthy,  ^ 

Bought  of  £il» 
100  feet 


of  9  by  7  Glaa*  . .  '  ^  'f^ ..,%  / ;' 1  ^ yf^.^ 


*i   '.,  i.>  I 


No.  5.  COPY  OF^B  lP*AlL£»VJilu/    { 

Mr.  Gideon  Wealthy,      *  ^,  "  »'  -^  ♦  \'  ;  jt    ^:    *^f 

Bought  of  JoiC^iQiiyJaiiuar;  h^^' 
100  wt.  Nails,  at  11  cents  p^r  lb.  •  *        >  ..^  ^iV  g  11    00 

i       Payable  qn-deaaud.  ♦ 


■  s  * 


No.  6.  Poughtof  PHiur  Oystebman,  ianuary  4,  lim 

*;ib0O  Oyaters,  at  50  cents  per  100,  $25    00 

Paid  Cask  in  full  as  per  Receipt  on  Bill  No.  6. 


-9=3 


BOOK-KEEPING. 


38d 


\ 


No.  7.  k' 
Mr.  «n 


.^^     INVOICE  BOOR  No.  1.  Page  2. 


COPY  OF  THO.  DRTflOODS' BILL. 
Mr.  €iDBON  Wealthy, 

^ousht  of  Tho.  DRYGdoDB,  J&nuary  4tby  1^1^* 
ir^Yards  of  Broajiclotitj  ,         -        at      1>50ceDU. 
W  Yards:  of  Satinet>        '      -  -  2:»0 

7  'Yards  of  dooWemilled  Drab,  -     400 

30  VardsofsMlooii,  -'     .     -  SO 

14Yard8ofSer]gey*        -  -  -      ioo 

27  Yaids  offWtorji  Q^nk^ngy      -  150 

j^  v^^^^9QfFflq|k>vy6otftiog;,     -  -    *125 


•rp 


5=?^ 


8 


No.  sr.  OOPt^I^llU^ROGER's  BILL, 

;  Ml'- ^GflBBON  •WcAIfTRT^  ^ 

•V.  •    ^ught  of  b^  Gbjoceolj  Janu^i^  4, 1816. 
)fVOj:«enTefl|^   ,.    -        .  -        at       175 cents. 
lO  lb.'*D(>ieaK- *  *.,  •  -  -  100 

9lb.Hyson*adl3^;  .      -       *     -  125 

4  lb.  Peppeiy  '       7   M.  •  ^  -  50 

3lb.  Pim^n^ '^H•»ii^      .  »  •      40 


2  lb.  Gin 


V  ^    . 


14 


8 


S      Cents. 


t 
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,*'     -  ". 

RECEIPT  Q^K,'Ko.  1,  pijie^l; 

Received,  Albany, 4thyi[^r^;'lSl6j  o^lbJa^  ^vetiSiv^ttiii 
lare  and  fifteen  cents,  in  fuirof^l'  Iny  demaiidM^ah^iiim  of 
Mune  or  nature.  '  ..        .' •' ,     ■  *",'' 

1 :  ;  ASTHbwr  Di 


■  v 


.\  I 


No.  2.  ^'X-BneiteisE  6K)tf  Gouj^isi'j.ii'J'.ti 

Received,  New.Toi^,41liJanDaqr,  18i^|^l^^jpda|,li|^ 
nine  dollare  and  rorty-liv^^Ttj'iMhidfiWi 
accouolB.  \        N  , 

ReoeiveA^.  qe,'  •*    •  - 

No.  3,  p.  2.  FOJl  RENfXj.A)J^*'^ 

Received,  Albuiy,  4th  JBnu»ry,  1S16,  of  TiriimSyi%aeU  and  Janes  i* 
InduElr;,  tweaLy-tw«  and  a  halfbusheborwbeat/tn  TaKHKreiit  aodaU- 
arrearagesontiOt  No.  204,  uplolbe2dia|laiil.    .    - 

Received  for "   »  ^  S/^."RP:NS»^.*E».  -. 

No.  4,  p.  3.  FOR  RENT 

Received,  New-Yoric,  3d  Fefarui 
in  full  for  the  laat  quaner's  rent 
tenemenle  he  now  occupiei,  siti 

No.  5,  p.  4.  ■      "ON-A  WORf^A^^iil-'J-'/J 

Received,  Westerlo,  5lb  FebrtfB^,:.Th>'.'i-.<^f<$J^  ^^ 
dollars,  agreed  lo  be  in  full  for  jj^i^l  l^  wl^fsiof'ft 
mentioned  in  a  bond  and  mortgi^JJiiii^jl^irEitlifii^jbn^, 
shuaie  In  the  town  of  Freehold,  a})f't?>iiO,\''l*^6;'q  '^^^ 


Xo.  6,  p.  5.        RECEIVED  FOWANOTH: 
Received,  Bern,  51h  February,  1816,  of  P. 
to  O.  A.  Worth,  cashier  of  ll)e  Mechaniu'  and  Farmen' 
and  wn  to  lake  his  receipt  for  the  same. 

Received  b;  me, 


book-|:eeping.  as? 

■      ;  JR^6EIPT  BpOK^  No.  1,  page  2. 


V 


_  -     1  -      *      »  ^  % 

WbeihUlesQ  monies/are  enteMo  an^the  Daj-Book,  always  enter  tbe  num* 
ber  of  1^0  Reelipt,  and  paJ^  d*  Ihe JteceipV Book ;'  thus, 

•  * ;  ■  *.  •      •  ■  '\. .'    •  r    *  ♦J^BW-Yprk,  3d  February,  1816. 

To  Cashtin  fuMqr  i:ient,i]p  toi^fie  first  inst^t^>  ^100  00 

.Jteceiol-B^lc,  No..  l,'Rec^t*ife.  ^*f>-  3. 

receiij#^«  always  l)^/odnd1«a<U)y^  a  4i$ute  arises. 


.    Sbybmbst^ir  date|f  promise  to  pay  Geof^  W.  or  bearer,  fifleea 
dcMmifl^fi  sixty  ceats^'with  interest,;  for  vallie  received.    Westerlo,  6th 
MBXcB>4Si£.  1:     ^        \  L.  M.  P. 

'  -    H         ^  ANOTHER, 
For  value  received,  we  promise  to  pay  K.  r.  ninety  dc^Hars,  on  the  24th 
day  of  DecevlSr  next,  wim  interest.    Witness  our  hands  at  Westerlo,  6th 

^MarchfltlG.^  •  ,-  ^^ 

■       -       .  ^^ 


•    • 


,^     ...  W.  B. 

r,        .  ••  ,.  V  Y;  R. 


#  V  •■' '  .  /-^ 


• 


•• 


t 

-J 

hi?'*^  "• 

m 

■■^                       .  *    % 

r* 

r^S  ■"'•.■■                          ■-  • 

^                          '                  0                              .,                                  •^ 

i 

-     ^      '  -s .                     :     • 

' 

X             ♦    • 

'     '    '  ^  ■    "n 

r 

■                 1  •           •     •  ' 

» 


•       Vi'ii 


^4« 


■» 


• 


••• 


*  / 


\^' 


y-/ 


.# 


^ 


!► 


ff 


• 


•• 


^ 


I-  ' 


»      t         • 


1^ 


.*> 


-''  % 


nrnioDucTioN  to  ARrra&iETic, 
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CARDS  FBOM  Nu  6  TO  No.  32,  INCLUSIVELY. 


*> 
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CARD  No.  6. 

Simple  Addition. 

Lesson  1. 

%nd. 

^rd. 

Pag«  69- 

Page  69. 

Page  70- 

SS  Apples 

34  Peaches 

15S  Pears 

84 

41 

343 

St 

5S 

AAA 

3B 

3^ 

561 

IS 

S4 

3S4 

S3 

34 

AAA 

JL  X  JL 

Lesson  4th 

^^A. 

6a. 

Page  70. 

Page  71. 

P«ffe71. 

-  461 

564 

156S 

ids 

456 

S446 

43S 

35S 

31S5 

MS 

463 

4563 

434 

6S4 

S344 

346 

lOS 

StJi* 

4653 

Lesson  7th 

m. 

Page  72. 

Page  72. 

Page  73. 

3470 

6410 

74S0 

S66d 

75S0 

30S 

4670 

4060 

5008 

3760 

5007 

701 

0040 

7010 

4500 

4000 

SSOO 

• 

3300 

-,B 


^ 

CART)  No.  6. 

39 

Simp] 

le  Subtraction, 

'jesson  ist. 

2nci. 

3rdf. 

Page  78- 

Page  74. 

Page  74. 

S468 

45621 

582137 

1B45 

35242 

216232 

Lesson  4th, 

5#fe. 

6^^. 

Page  75. 

Page  75. 

Page  75. 

4^68^1 

601021 

821903 

3^9 12 

8970 

12461 

Le^^on  !r^A. 

8ffe. 

9th. 

Pag«  76. 

Page  76. 

Page  77. 

781210 

641315 

456781 

521621 

426436 

326879 

Lesson  iOth. 

iith. 

12^^. 

Page  77. 

Page  78. 

Page  79. 

642 1B7 

460210 

900000 

472B18 

340012 

426436 

Lesson  iMh. 

i4th. 

1 5th. 

Page  79. 

Page  80. 

Page  80. 

54321 

628134 

644310 

18765 

419243 

421536 

9 


V 

F 


r     * 


4  » 


1 


366  CARD  No.  7. 

Sm  pag«  90k 

Units ; 
Units,  tens; 

Units,  tens,  hundreds; 

Units,  tens,  hundreds,  thousands ; 

Units,  tens,  hundreds,  thousands 
tens  of  thousands ; 

Units,  tens,  hundreds,  thousands, 
tens  of  thousands,  hundreds  of 
thousands; 

Units,  tens,  hundreds,  thousands, 

.  tens  of  thousands,  100  of  thou, 
sands,  millions; 

Units,  tens,  hundreds,  thousands, 
tens  of  thousands,  100  of  thou- 
sands, millions,  tens  of  millions ; 

Units,  tens,  hundreds,  thousands, 
tens  of  thousands,  hundreds 
thousands,  millions,  tens  of  mil 
lions,  hundreds  of  millions; 

59 


CAftD  No.  i,  997 

One :  i. 

Twelre ;  i% 

One  hundred  and  twenty-  I  ^m 

three :  > 

One  fhonsand,  S34 :  1>234. 

Twelve  flioasand>  845 ;  13>45f 


138  thousand,  459 :  « 138^56. 


(hie  million,  S84 
thousand,  567 : 


i;934,M7. 


Twelve  million,  S45 1 

thousand,  sixbnn.  |    13,845«6!r8. 
dredand^S;        J 

One  hundred  and 
S8  million,  456  [  4SSir456;r8g. 
thousand,  789 : 


• 


400 


CARD  Na  8. 


Multiplication  Table. 


s 

S 

Twice  1  make  S 

three 

5make  15 

• 

twice   3 

4 

three 

6 

18 

twice   3 

.6 

three 

7 

31 

twice    4 

8 

three 

8 

34 

twice    5 

10 

three 

9 

37 

twice   6 

13 

three  10 

BO 

twice   7 

14 

three  11 

BB 

twice    8 

16 

three  13 

B6 

twice    9 

18 

4 

twice  10 

30 

Four 

1  make  4 

twice  11 

.33 

four 

3 

'8 

twice  13 

34 

four 

a 

13 

B 

four 

4 

16 

Three  1  make  B 

four 

ir 

30 

three    % 

6 

four 

6 

34 

three    3 

9 

four 

7 

38 

three    4 

13 

• 

four 

8 

B3 

60 


CARD  No.  8. 


401 


MuMvpUcation  Table. 


^ 


4 


6 


four 

Omak 

eS6 

Six 

1  make  6 

four 

10 

40 

six 

S 

IS 

four 

11 

44 

six 

3 

18 

four 

12 

48 

six 

4 

S4 

5 

six 

5 

30 

Five 

imake  5 

six 

6 

36 

Ave 

3 

10 

six 

7 

4S 

five 

3 

15 

six 

8 

48 

five 

4 

SO 

six 

9 

54 

&ye 

5 

S5 

six 

10 

60 

five 

6 

30 

six 

11 

66 

five 

7 

35 

six 

IS 

rs 

five 

8 

40 

7' 

five 

9 

45 

Seveu 

1 

r 

five 

10 

50 

seven 

S 

14 

five 

11 

55 

seven 

3 

SI 

five 

la 

60 

seven 

4 

S8 

404 


CARD  No.  9. 


Multiplication  Table, 


7 
seren   l^make^^ 

seven   6  43 

seven  7  49 

seven  8  ^56 

seven  9  6B 

seven  10  70 

seven  11  77 

seven  13  84 

8 

1  make  8 

3  16 


Eight 

eight 

eight 

eight 

eight 

eight 

eight 

eight 


3 
4 
5 

6 

7 

8 


!24 


40 

48 

64 


8 
eight    9 
eight  10 
eight  11 
eight  13 

9 


Nine 
nine 
nine 
nine 
nine 
nine 
nine 
nine 
nine 
nine 
nine 
nine 


73 
80 
88 

96 


Imake  9 

3  18 


3 
4 
5 
6 

7 
8 

9 

10 

11 

13 


37 
36 
45 
54 

73 
81 
90 

99 
108 


6] 


CARD  No.  9. 


405 


MuMiplication  Table 


Ten 
ten 
ten     B 
ten     4 


ten 

ten 

ten 

ten 

ten 
ten 

ten 

ten 


10 

1  make  10 
3  20 


5 

6 

7 
8 

9 
10 

11 

13 


BO 

40 

50 

60 

70 

80 

90 
100 

110 

1^ 


11 


Eleven  1  make  1 1 


leyen  S 

leven  B 
leren  4 

leyen  5 
leven  6 


32 


44 

66 


11 
Eleven  7make77 


'leven 
'leven 
'leven 
'leven 
'leven 


8 

9 
10 
11 
12 


;88 

99 
110 

121 

1B2 


twelve 

twelve  2 

twelve  B 

twelve  4 

twelve  5 

twelve  6 

twelve  7 

twelve  8 

twelve  9 

twelve  10 

twelve  1 1 
twelve  12 


12 

1  make  12 


/ 


24 

48 

60 
72 
84 
96 
108 
120 

1B2 
144 


408  CARD  No.  10. 

Simple  MtdtipKcation^ 

Lesson  ist^ 

Page  83. 

Multiplicand,     isa4^6       pair. 
Multiplier,  -     S 

\  Product,  shoes. 

Qjuotient,  proof. 


Lesson  2nd. 

•  Page  84. 

Multiplicand,  Q54M^i  jards. 
Multiplier,  ^  feet  in  a  jd. 

Product,  No.  of  feet. 

Divisor  and 
Diyidend, 

Qjaotient,  proof. 
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CARD  No.  10.  409 

Simple  Multiplication, 

Lesson  Srd. 

Page  85. 

Multiplicand,  789  bushels. 
Multiplier,  4  pecks  in  a  bush. 


Product, 

[>iyisor  and 
Diyideud, 


4)81^6 


Qjaotient,  789      proof. 


Lesson  4:th. 

Page  85. 

M[ultiplicand,  987  bills  of  »5  each. 
^Multiplier,  5 


Product,    49B^  dollars  in  all. 

Diyisor  and    >    K\^n«K 
Dividend,       ;  ^)^8^^ 

QjaotLent,  proof. 


1 


i 


412  CARD  No.  11. 

Simple  Maltiplicaiion. 

Lesson  8th. 

Page  86. 

Multiplicand,    %46    fathom. 
Multiplier,  6 


Product,  feet. 


Divisor  and 
Dividend, 


6)  1476 


Qjaotient,  proof. 


Lesson  6th* 

Page  86. 

Multiplicand,     400  weeks. 
Multiplier,         7 


Product, 
Divisor  and 

* 

Dividend, 


7)3800 


Qjiotient,  proof. 
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CARD  No.  11.  413 


Simple  Multiplication, 

Lesson  7th. 

Page  87. 

Multiplicand,    0460  dolls,  of  8^ 
Multiplier,  8 

Product,  shillings. 

Qjaotient,  proof. 


Lesson  Sth. 

Page  88. 

Multiplicand,     '^0000  kegs. 
Multiplier,         0 

Product,  gallons. 

Qjuotient,  proof. 
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CARD  No.  12. 


Money. 

:£  stands  for  pounds,  $.  for  shil- 
lings, d.  for  pence,  and  g.  for  far- 
things.    * 

4  Farthings  or  q.  make  1  Fenny. 
i%  Fence  or  d.  make      1  Shilling. 
M  Shillings  or  s.  make  1  Found.  J 

Write  the  Pence  Table  on  the 
Slate  in  thefollotmng 

Pence    Table. 


Shillings. 

Pence. 

s. 

d. 

2 

make    24  pence 

20  pence  are 

1 

S 

3 

make    36  pence 

.  30  pence  are 

2* 

6 

4 

make    48  pence 

40  pence  are 

3 

4 

5 

make    60  pence 

50  pence  are 

4 

2 

6 

make    72  pence 

60  pence  are 

5 

0 

7 

make    84  pence 

70  pence  are 

5 

10 

8 

make    96  pence 

80  pence  are 

6 

S 

9 

make  108  pence 

90  pence  are 

7 

6 

10 

make  120  pence 

100  pence  are 

8 

4 

12 

make  144  pence 

1 10  pence  are 

9 

2 

64 


CARD  No.  12. 

Pence   Table 


417 


13  pence 

14  pence 

15  pence 

16  pence 

17  pence 

18  pence 

19  pence 

21  pence 

22  pence 

23  pence 

24  pence 

25  pence 

26  pence 

27  pence 

28  pence 

29  pence 

31  pence 

32  pence 

33  pence 

34  pence 

35  pence 

36  pence 

37  pence 


make 
make 
make 
make 
make 
make 
make 
make 
make 
make 
make  2 
make  2 
make  2 
make  2 
make  2 
make  2 
make  2 
make  2 
make  2 
make  2 
make  2 
make  3 
make  3 


l|38  pence 
21 39  pence 


3 

4 


41  pence 

42  pence 
5  43  pence 
^  44  pence 
7  45  pence 
9  46  pence 

10  47  pence 

11  48  pence 

0  49  pence 

1  51  pence 

2  52  pence 

3  53  pence 

4  54  pence 

5  55  pence 

7  56  pence 

8  57  pence 

9  58  pence 

10  59  pence 

11  61  \yence 
o|  62  pence 
1|63  pence 


make  3 
make  3 
make  3 


make 
make 

make 
make 
make 
make 
make 
make 
make 
make 

make 
make 

make 
make 
make 
make 
make 

make 
make 

make 


4 

4 

4 

4 
4 

4 

4 

4 


d, 
2 

3 

5 


3  6 
3  7 
3  8 
3  9 
3  10 

3  11 

4  0 


1 

3 

4 

5 
6 

7 

8 

9 


4  10 

4  11 

5  1 
5  2 

5  3 


% 


•  ^ 


CARD  No.  13. 


Compound  Addition. 


ist  Lesson  %nd. 

jL  8*  d*  :£-  s,  d.  q, 

73  IS  4  81  19  4  1 

89  16  S  46  7  a  3 

31  ir  4  31  18  9  a 

33  1  8  171  11  1^  3 

61  6  a  330  10  6  S 


Lesson  3rd.  Lesson  4th. 

Plige  9S.  Page  94. 

:£158    4    3  0  :£31      6     0  0 

309    6    4  3  M    13     0  0 

48  10     7  1  63     15     0  0 

61    8     9  3  35      4     3  0 

100    9  11  3  178    17    3  0 

100    0    0  0  55    19     7  1 


Lesson  5th. 

P««e  95. 

J.   Merchants  Memorandum. 
Broadcloth.        :f  548     14    6 
Coatmg,  361     16     4 

Chints^  349       3     7 

Calico,  185     14    6 

Amount^         :£ 

art 


CARD  No.  13.  42i 


Clorh/pound  AdditioHi 
Lesson  6th. 

Page  96. 

A  Btlt  of  articles  bovght* 

4  Yds*  fufetian,    at  4s.6d.     /  0  1 8     0  0 
9  do.  Velvetj  9sAd.i        4     4     2  1 

16  lbs.  Nails,  ts.2d.  0  18     8  0 

5  Gals.  Wine,  12s Ad.  3     18  0 
4  Bush.  Salt,  7s.5d,  1     9     8  0 

6  lbs.  Coffee,  2*.  0  12     0  0 
3  do.  Hyson  Tea,  9s.Sd.  17     9  0 


Amount,  / 12  11   11   % 

Lesson  7th. 

Page  97. 

A  Farmtr^s  Bill, 

Sold  10  fat  Oxen  at  jf  18  12/186  0  0  0 

4  Calves,         at      45^.        9  0  0  0 

15  Sheep,                   Ija^d.  13  2  6  0 

12  Store  Hogs,         25s.Sd,  15  3  0  0 

4  Fat  Swine,         lS5s.5d.  27  18  0 

33  Bush.  Oats,          2s.         3  6  0  0 

25    do.     Rye,           6s,  5d.    8  0  5  0 

Amount,                 jf  261  13  7  0 


494  CARD  No.  14. 

Compound  Mdition^ 

* 

Lesson  Sthn 

Page  98. 

A  Shipper's  Memorandum. 

jf.  8,  d.  q^ 

Pj^id  for  House  Insuranpe,  784  13  9  0 
Ship  W^shin^tonjdo.  867  14  2  0 
Duties  on  the  C^rgo,  962  1 3  8  0 
,  Wharfage,  ,  .  42  Jl  3  Q 
Repairs,  .  .  .  250  1 7  1 1  0 
A  balance  on  Goods,  946   IQ     4  1 


^p 


Amount, 

federal  Money^  or  Deeimals, 

Lesson  9th.  Lesson   \Qth, 

Paf^  99.  Page  100. 

Cents.  Cents. 

78  6  4  4  8  6.8 

4  6  9  .3  6  4  ^  ,9 

3  4  1  .B  3  6  4  .5 

7  8  4  .4  4  6  8  .75 

8  7  7  5  6  4  3  .6 

4  8  6  .6  5  4  4  .4 
6  S  1  ,7  6  8  1  .3 


ifi^ 


4a|6  6.8         a8iai.^5 
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CARD  No.  14. 


425 


Compound  Addition. 

Federal  Money^  or  Decimals, 


Lesson  llM. 

Lesson  12th, 

Page  101. 

Page  101. 

1 

Cents. 

Cents. 

867  35 

13  4  13 

549  d 

346  1  3 

67^75 

1460. 1 

8  44  3  5 

« 

0B48.5 

6  54  5 

03  19  0 

46  15 

0400.0 

76?  0 

49  16.0 

Lesson  X^th^ 

Lesson  \4th. 

Page  102. 

Page  103. 

Cents. 

Dollars. 

701. 

3450. 

4809. 35 

3500. 

45. 

130. 

6  4 

38  8. 

301.5 

193. 

8600. 

306.35 

14430  75 

1  140. 

i 


^* 


/; 


428 


CARD  No.  15. 


«MV 


Compound  Subtraction 


Lesson  1st. 

Page  104. 

78S    14   6     1 
691    11    3    S 


Lesson  2nd, 

Page  104. 

2£.  8.  d*  q* 
664  17  S  ? 
275     18    4     3 


Lesson  Srd, 

Pme  109. 

:£.      8»  d.    q. 

S61     16   3   S 

48     16   4    1 


Lesson  4th, 

Page  lOd. 

j£       8*    d*    q* 

1000     0     0     0 

14d   11      0     S 


Lesson   5th. 

Page  106. 

DoUar8.  cents. 
84668    S5.5 
3S768    75.7 


Lesson  6th, 

Page  107. 

Dollars,  cents. 
876M  37.5 
33654    75. 
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CARD  No.  15.  429 

Compound  Subtraction* 

Lesson  7  th. 

Page  108. . 

Memorandum. 
Received,  8th  Maj,  1815,  the  se- 
Teral  following  sums : 

BoUars.  Cents. 
From  Government,  S31855    35.5 
From  New-York,    ^78650    375 
From  Penns jlvania,  183310    50. 
From  Baltimore,      1B4765    75. 

Amounting  to        918481     87.5 

Paid  out  in  manner  as  follows. 

Dollars.  Cents. 
To  the  Surg.  Oen.    313750    48.5 
To  Amer.  Invalids,  156375     34.35 
To  Brit.  Invalids,     1 56375     34.35 

Paid  out  in  all,       635500     9700 
What  sum  remains  on  hand? 

Rec'd  in  all,  »  918481     87.5 

Paid  in  all,  »  635500    W. 

After  taking  the  given  sums,  turn  the 
Card  out  of  view,  before  adding  or  subtract- 
ing.    Let  the  Key  be  your  guide. 


^v 


\    ; 


« *,       4 


\ 

I 


132 

CAHD  No.  l(k 

Addition,        \ 

Svhtraction. 

P»Ct 

lU. 

Page  111. 

remain 

6  and 

S  are 

3  from   8 

5  and 

6  are 

6  from  11 

5  and 

4  are 

4  from    9 

5  and 

8  are 

8  from  IB 

6  and 

7  are 

7  from  IB 

8  and 

3  are 

B  from  11         ^ 

7  and 

5  are 

5  from  IS 

9  and 

4  are 

4  from  IB 

10  and 

6  are 

6  from  16 

11  and 

7  are 

7  from  18 

9  and 

6  are 

6  from  15 

5  and  11  are 

11  from  16 

IS  and 

7  are 

7  from  19 

IB  and 

5  are 

5  from  18 

15  and 

9  are 

9  from  S4 

1^  and 

7  are 

7  from  30 

14  and 

6  are 

6fromS0 

14  and 

9  are 

9  from  SB 

17  and 

8  are 

8  from  25 

16  and 

5  are 

II  from  SI 

15  and 

8  are 

8  from  SB 

19  and 

9  are 

9  from  S8 
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CARt)  No 

.  16. 

• 

Multiplication. 

Division. 

Page  111. 

fage  112. 

Twice    IS  are 

Sin 

15 

U  times  IS  are 

5  in 

40 

6  limeid   7  are 

5  in 

55 

6  times   9  are 

7  in 

4S 

7  times   8  are 

7  in 

U 

7  times  9  are 

7  in 

77 

5  times   3  are 

8  in 

56 

5  times   7  are 

8  in 

64 

5  times    9  are 

9  in 

54 

4  times  IS  are 

9  in 

6a 

4  times  1  i  are 

9  in 

45 

8  times   9  are 

9  in 

7S 

8  times    5  are 

11  in 

44 

8  times   8  are 

11  in 

110 

8  times  IS  are 

11  in 

13S 

8  times   4  are 

11  in 

ISl 

10  times  IS  are 

4  in 

%% 

1 1  times   7  are 

IS  in 

S4 

11  times    5  are 

IS  in 

36 

10  times  1 1  are 

IS  in 

48 

IS  times  11  are 

IS  in 

96 

11  times  Hare 

r 

IS  in 

ISO 

433 


■  "»f- 


«' 


436 


CARD  No.  II 


Compound  Multiplictdm^i 


Lesson  1st. 

Page  113. 

:£3»  16    8    3 


r 

Lesson   Srd. 

:£16  18  IJ    it 

4 


.  I 


Proof  of  Lesson  ist. 

Page  114. 

9)6$  it    d    0 


Proof  of  Lesson  Sd. 

Page  116. 


4)67 


7  10    • 


Lesson  2d, 

Page  114. 

:£3     Ir    6     1 


■fw 


Proof  of  Lesson  2. 

Plige  115. 

3)6  16    6    3 


Lesson  4th> 

Page  116. 

i:34  ir   4 


s 

5 


Proof  of  Lesson  4th, 

■      Page  iir.  - 

5)124    6  11    3 


69 


CARD  No.  17. 


437 


CoTiipound  MuUiplicatloni 


Lesson  Sth, 

Page  118. 


.6 


«  - 


,  JL  -  JN,    « 


WMiV^i 


Proof  of  Lesson  5th, 

Paf*  U8. 

j)s  r  r  3 


Lesson  6tk, 

Page  119. 

f«    7    8     1 

r 


Proof  of  Lesson  6th. 

Page  119. 

r)l6  IS    9    3 


«  1 


Lesson  7th* 

Pagel3Q. 

:£m  14    6    9 

8 


m^ 


Proof  of  Lesson  7th. 

Page  120, 

8)64^  Ul    4    0 


Lesson  Sth* 

Page  131. 

JO  10    4    S 

9 


Proof  of  Lesson  Sth,. 

Page  121. 

0)4   13    4    A 


V    . 


( 


•  #. 


«•» 


^\^ 

««       ^ 


*^     «*fl 


•  -.  :..:-  c^-  4-^  ••'«^ 


•  1    -    •- 


I 


1 

•    9 


« 


-%v 


.-. » 


»     1 


<     <» 


.J 


-*     J-      i^  {    I  ? 


v 


> 
•» 


t     ♦ 


I 


,    _  ^v-::\ 


< 


•••^    • 


*  '  « 


•       ♦  *    • 


4» 


V 


*    ' 


I 

». 
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CARD  No.  18. 


Compoimd 

Lesson  ^ih» 

Page  122. 

:fO  14    4r  s 

10 


,1'  '     '-! 


1*1 


JProof  of  Lesson  9th. 

Page  laz. 

10)7  390 


Lesson  iOth. 

Page  123. 

:£6  17    3    8 

11 


Lesson  11th. 

Page  124.  ' 


.£  1     16 


^.      t 


4    S 


■  I   ■ 


T" 


Proof  of  Lesson  llth. 

Page  125. 

13)^1  16    6    0 


Lesson    X2th. 

Page  125. 

J 14  16     8    J^ 

13 


Proof  of  Lesson  IQth. 

Page  12s. 


ii)r^  10  5  1 


Proof  of  Lesson  t2th. 

Page  12$, 

J 193  17    3    3 
14  16     8     3 
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CARD  No.  18. 


m 


Compound  MiUtipUcation 


Lesson  \Sth. 

Page  126. 

di7    6    8 

3 


Lesson  idithf 

Page  128. 

:£461  17    4 

5 


Lesson  15th. 

Page  129. 

:£0  18     9 

4- 


■W 


Lesson  tSth* 

Page  190. 

/•O  19    6 

4 


Lesson  ISth,  2d  part- 

Page  127. 


;:£a4     13 


4 

7 


Lesson  14th.  2d  part. 

Page  128. 

/^^309     6     8 

.1.      ■  ■■ 

Lesson  15th.  2d  part. 

Page  129. 

:£S  15 

4 


Lesson  I6th.  2d. part. 

Page  ISO. 

/3   18   0 
4 


pro. 
/O   19   6  + 


I 


■..'nr* 


.1 


/ 
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CARD  Nq.  19, 


Ooni'pmind  MtdMplimtionx 


Lesson  17Mt 

Page  131. 


±0    5 


9 

7- 


6 


:fio    1    3 


Lesson  iSth. 

Page  ISl. 

jfO    0     1     1 


^^  t2  11 


10 

.if. 

10 

7 

,  » 

Lesson  19th^ 

Page  1S3. 

M    B    7 


7 

,    .      .-^  ■■. 

or 

0 

7 

JlQ    4    3 


Lesson   20th. 

Page  133. 

JO    7    9    Ip. 

^  6 

'I.  'J.. .. 

6p, 


11 


Jg'35 


11 
1? 


6  66p. 
£  2p. 

68  p* 


71 


CARD  Na  19. 


44.# 


Compound  MultiplictiUon^ 


Lesson  Qtst. 

••  • 

Page  135. 

A:£0    0    4    % 

10 


B 


C     i  17 


Aa 


E 


3    0    01 

*■  * 

♦0 


6     0 

11 


D  20  13    6    0 


4    3 
11 


4     1 


3 
5 


F      10    7    2 
DdSO  12    6    01 


GI%i  ii    i    ni 


Lesson  22nd. 

PagelSS. 

:£0  17    5 

8 


0 

19 

4 

• 

7 

48 

i5 

• 

4 

9 

:£97  10    8 


Lesson  23r(/. 

Page  139. 

JO    0    5 

7 

2  11 

8 


1     3 


4 

2 


2    6    8 


^   > 


\.. 


44d  CARD  No.  20. 


Mtdtiplication. 

Lesson  ±st. 

Page  141. 

Multiplicand,  4  6  4  3^ 

Multiplier,  5  2  4 


Intermediate 


18  5  7  38 

^,  .„,.        c  9  3  8  6  4 

prouucis,     )     3  B  3  1  6  0 


Total  product,    3  4, 3  3  0,  a  6  8 


Lesson  SndL 

Page  142. 

Multiplicand,  6  13  4  8 

Multiplier,  7^3 


1334  9  6 

1  8  B  7  4  4 
products,     )    428  7B  6 


Intermediate 


Total  product,    44,8B3,5B6 

72 


CARD  No.  20.  449 


Multiplication. 

Lesson  3rd. 


Page  143. 


Multiplicand^ 
Multiplier, 


1  6  7  B  9 

a  8  7 

1  1  7  1  7  B 

1  B  B  9  1  3 
B  B  4  7  8 

Product,  4,8  04, 09B 


Lesson  Ath. 

Page  144. 

* 

Multiplicand,  4  5  6  7 

Multiplier,  6  5  2  4 

18  3  6  8 

9  1  B  4 

3  3  8  B  5 
2  7  4  0  3 


Product,  3  9,7  9  5,10  8 


i 


\ 


r 


.  .  \ 


,       t, 


f 
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CARB  Np.  19, 


MvJtiplimHonr 


Lesson  17  th. 


Page  131. 


;£0 


5    9 

r. 


& 


:;£io    1    a 


Lesson  iSth, 

Page  131. 

:£0    0    1    1 

10 


T" 


10 


r 


Lesson  19th^ 

Page  183. 

■  ■     •  • 

7 


S 


••fimmm 


0    3    7 

J 10  4  a 


Lesson   20th. 

Page  133. 

:£0    y    9    Ip. 

^  6 


11 


:£35  11 
1? 


6  66p. 
68  p. 


71 


CARD  Na  19. 


44# 


Compmnd  Multiplwation, 


Lesson  2ist. 

Page  135. 


Lesson  22nd. 

Page  138. 

8 


6  19 


4 

7 


48  15 


4 

3 


:£  97  10    8 


Lesson  23r(/. 

Page  139. 

:£0    0     5 

7 


F      1    0    r    ^1 

Dd%  IS    6 

GiiTii 


1   a 


4 


mm 


a   6   8 


498 


4  « 


CARD  No.  22. 


I 


Division  Table 


PAge  149. 


ii, 


3  in  ^  twice 
S  iii  B6j  B  times 
^  in  48^  4  times 
3  in  60,  ^  times 

2  in  72,  6  times 

3  in  84,  7  times 
S  in  96,  8  times 
S  in  108, 9  times 

IB, 
B  in  36,  twice 
B  in  B9,  B  times 
B  in  53,  4  times 

B  in  65,  5  times 
B  in  78,  6  times 
B  in  91,  7  times 
B  in  104, 8  times 


14  ill 
14  in 
14  in 
14  in 
14  in 
14  in 
14  in 
14  in 


!< 


15  in 
15  in 
15  in 
15  in 
15  in 
15  in 
15  in 


38,  twice 
43,  B  times 
Il6,  4  times 
70,  5  times 
84,  6  times 
98,  7  times 

1 13. 8  times 

136. 9  timei^ 
15^ 

twice 
B  timefii 

4  times 

5  times 

6  times 


BO^ 
45, 
60, 

75, 

90, 

105. 7  times 

130. 8  times 


B  in  117, 9  times  115  in  iB5, 9  times 
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CARD  Pifd.  22. 


457 


l)ivision  Table 


Page  149. 


16, 

i6iB3^  twice 
16  in  48,  B  time^ 
16  ill  64,  4  times' 
16  in  80,  5  times 
16  in  96,  6  times 
16inllS,7tim^g 
16  in  1^,  8  times 


I 


1    '. 

18, 
18  in  36,  twice 
18  in  54,  a  times 
18  in  7^  4  times 
18  in  90,  5  times 
18  in  108i6times 
18  in  126, 7  times 
18  in  i44, 8times 
16  in  144, 9  times  |18  in  i62,  9  times 


17  in  34,  twice 
17  in  51,  3  times 
17  in  68,  4  times 
17  in  85,  5  times 
17  in  103, 6  times 
17  in  119, 7  times 
17  in  136, 8  times 
17  in  153, 9  times 


19  in  38,  twice 
19  in  57 9  3  times 
19  in  76,  4  times 
i9  in  95,  5  times 
i9  in  ii4, 6  times 
19  in  133, 7  times 
i9in  153, 8  times 
i9in  171, 9  times 


46d/  CARD  No.  23. 

Long  Division. 
Lesson  ist 

Page  149. 

Divisor.  Dividend.  Quotient. 

16)79392(4963 
64 


158 
144 

7799 
96 


.S3 


•  • 


Lesson  ftnd. 

?&ge  151. 

Divisor,  Dividend,  Quotient. 

ir)48397( 
Lesson  8rd. 

Page  152. 

Divisor,  Dividend.  Quotient. 

34)98688( 

75 


CARD  No.  23.  461 

Long  Division. 
Lesson  4tih. 

Page  193. 

Divisor.  Dividend.   Quotient. 

r8)418g92( 
Lesson  5th, 

Page  154. 

Divisor.  Dividend.  Quotient. 

.  96)65ir44( 
Lesson  Qth. 

Page  155. 

Divisor.  Dividend.  Quotient. 

99)9J77'S4( 
Lesson  7t1i. 

Page  156. 

Divisor.  Dividend.    Quotient* 

182)^46 1^( 
Lesson  Sth. 

Page  157. 

Divisor.  Dividend.  Qtiotient. 

194)64aS9( 

« 

Lesson  9th. 

Page  158. 

Divisor.  Dividend.     Quotient. 

4a|00)6849|2r(1591i 


464  CARD  No.  24.  ' 

Long  Division. 

Lesson  10. 

Page  159< 

Divisor.     Dividend.     Quotienf. 

Lesson   11. 

Page  160. 

Divisor^     Dividend.     Quotient. 

M6)Si2Bi87( 

Lesson   12. 

Page  l6l. 

Divisor.      Dividend.     Quotient. 

I^)13a456789( 

Lesson  13. 

Page  162. 

Divisor.  Dividend. 

2K))7848B 

Lesson  14. 

Pagel6S. 

Divisor.  Dividend. 

4J0)98643 

Lesson    1 5. 

Page  163. 

Divisor.  Dividend. 

mm645 

76 


CARD  No.  24.  465 

Proof  of  lAMg  IHvision. 

Lesson  4. 

Page  l64. 

The  Qjaotientis  5B64 

The  Divisor,  78 

Lesson  5. 

Page  164. 

The  Qjaotient,         is  6789 
The  Diyisor,  96 


Lesson  6. 

Page  164. 

The  Qjaotient,         is 
The  Divisor, 

9876 
99 

Lesson  7* 

Page  164. 

Divisor,              182 
q^notient,              190 

Rei 

Lesson  8. 
Pi^  164. 

The  Divisor  is    194 

The  Qjaotient,    3B1     Rem.  113 

JLesson  9. 

Page  164. 

The  Quotient,  159 

The  Divisor,     4^00    Rem.  1227 
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€ARD  No.  25. 


Compound  IKvision. 


Lesson  tst. 

Page  l6S. 

4)784/.  16^.     4dL 
Lesson  2nd. 

'  Page  l65. 

«)1454/.  195.  Qd.  Oq. 
Lesson  Srd. 

Page  166. 

12)1173/.  12s.9d.0q. 
Lesson  4th. 

Page  166. 

19)35/.  12s.  j6(/.(1/. 
19 

20 


19)332(17&. 
19 


142 
133 

.•9 
12 


19)ll4(6d. 
114 


A  NOTE  OMITTED. 

Cmtts  of  Tables  of  Wdghis  md 
Measurts  ought  to  be  8us))ended  ia 
the  room  for  continual  iospeoCioa. 

When  a  class  has  done  reading, 
question  them  :  How  many  pence  in 
a  shilling  ?  How  many  pounds  in  a 
quarter  of  .a  cwt.?  How  many  feet 
in  a  rod  ?  How  many  ounces  in  a 
jx)undTroy?  How  many  in  a  poind 
Aivoirdupois  ?  How  many  are  3  times 
6?  4tBnes6?  5times  6?  6times6? 
7  times  6? 

Go  through  with  the  Multiplickv 
tion  and  other  Tables  in  this  mani|QC 
by  piecemeal  from  day  to  day,  sea- 
sonably,  that  the  pupils  may  be  able 
to  work  in  any  rule  without  looking 
at  the  Table. 

Let  all  pupils  omit  Weights  and 
Measures,  till  coming  to  HaducUoiir 
See  RxM  ABxs,  page  ISfT-^ 

Again :  Form  the  Roman  text  al- 
phabet with  capital  and  small  letten 
on  a  board,  and  place  it  in  view  of 
all  the  learners.  -  Make  the  body  of 
the  small  letters  of  about  three  indi- 
es in  lengthy  and  the  other  marks  ia 
proportion;  and,  place  a  number  ia 
figures  over  each  letter,  in  prepar- 
ing for  spelling  a  lesson,  let  a  moni- 
tor pronounce  a  word,  and  point  to 
the  number  of  each  letter,  when  the 
pupils  will  write  on  their  slates  ao- 
Qordingly. 
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CARD  No.  25. 
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Compomid  Dimsion, 


jLesson  5th. 

"     Page  168. 

j£.    8.    d. 
^)ir9  17    7( 

Lesson  7  th, 

Page  170. 

"  :£      8. 

SB)486     1^ 

Lesson  9th. 

Page  171. 

:£.    s.   d. 
S9)38    a    8( 


Lesson  lith. 

Pa^  173. 

4 
4 


:£9    8 


Lesson  tSth 

Page  175. 

8.    (!•     9« 
4 


7)79 
«) 


Lesson  6th. 

Page  169. 

4     0( 

Lesson  Sth. 

Page  170. 

47)566    7    0( 

Lesson  lOth. 

Page  172. 

j£    8.     d.     q, 
3     19    11    i 

4 


Lesson  12th, 

Page  178. 

:f34  0    a 


3 

4 


i 


Lesson  14th. 

Page  176. 

j£     s.    d. 
.5)14    1^  8 

8) 
7) 
2) 


^T'^ 


it 


at  CARD  No.  20. 

ft 

JDecimdls* 

Arithmetical  Characters. 

Page  177. 

s=r  Equal  to.  +  More  or  Addi. 
tion.  —  Less,  or  Subtraction. 
X  MuMplieatioB,  )  {  -f-  Diyi* 
slon.      :  I  Proportion. 

Sae  Eipknalioi)!  pages  177V  ^f^ 

n  Square.        v  Square  Root. 


Lesson  ist 

Page  i79. 

4)1.00(.35 
8 


30 


Lesson  4ih. 

Page  l»l, 

.  8)r.ooo( 


Lesson  5th, 

Page  181. 


30)19.00( 


usa 


Lesson  ftnd^ 

Page  ISa 

S)1.0(.5 
iO 


Lesson  ^rd, 

Pa}^  181. 

4)a.00( 


'J-; 


Lesson  6th.'    ' 

Page  181. 

•^  ^hundredAi 
.5     tenths 
.75   hundredths 
.87^  thousandths 
.95   hundredths 
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CARD  iro.'26.  4T3 


i  ■'  y 


Le8$Qn  Tth. 

Page  182* 

• 

:f  3.835 
SO 

• 

* 

Shillings,    *     6.500  . 

• 

Fence,              6.000 

/>  ■     ■ 

Proof  of  Lesson  6th  and  7th,  Page  182, 
hy  mental  and  practical  calculation, 

i  ft  J25    of  a  ponnd=:f  0    5    0 
1  oir  .5      of  a  pound        0  10    0 
I  or.t&    of  a  pound —    0  15    0 
1  br  M73  of  a  pound—    0  17    6 
Z  or  M   of  a  pound—    0  19    0 

\ 


:£U    fi    6 


V-       -* 


'M^ 


,  •? 


-■  ■~-    ^^ 


a,aSiMi|| 


Hb 


CARD  No.  2f . 


Becitndlsi 


tjessoh  Sth. 

Page  182. 


Lesson  9M. 

Page  184. 

15)8.00000( 

TABLE. 

Page  183. 


a 


«    L-    S    o 

r/"^   lis      * 


J3   I   2   fl 


s  <£)  P  pd  «>  S  S 
•1^8456 


Lesson  iOth, 

Page  186. 

100 


Lesson  itthi 

Page  187. 

100 

Lesson  12M. 

Page  187. 

.75 

Lesson  iSth* 

Page  187. 

.875 
100 


Lesson  i4^h. 

Page  187- 

.8 
100 


Lesson  t5th* 

Page  187. 

.75 
13 


CARD  No.  2t. 


477 


Decimals* 


Lesson  t6tk. 

Page  187. 

.95 
20 

Lesson  tilth, 

F&ge  187. 

Lesson  18M. 

Page  187. 

.0625 
lis 

Lesson  19M. 

Page  188. 

.1875 
112 

Lesson  20th» 

Page  188. 

.75 
60 

Lessort  2\sU 

Page  188. 

.790625 
20 


Lesson  ^2nd, 

Page  188. 

.1875 
20 


Lesson  2Srd» 

Page  189. 


4. 
12. 
20. 


9.75 

15.8125(790625 

140 


181 

180 


.125 
120 


50* 
40 

100* 
100 


III 
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CARD  No.  2& 


Decimals, 


Lesson  %kth. 

Page  189. 

J 

IS. 

Lesson  28/A. 

Page  189. 

S. 

4*  3. 

8. 

r,- 

i%\  6. 

Lesson  29th, 

■ 

Lesson  Mth. 

12 

Page  190. 

U6, 

Page  189. 

» 

6 

i.S. 

4. 

a. 

IS. 

9t 

* 

Lesson  30^A, 

Lesson  96ih. 

IS. 

Page  190. 

9, 

Page  189. 

• 

r.5 

a* 

4. 

IS: 

• 

3. 

* 

• 

Lesson  31«^ 

Page  J90. 

1 

hesson  %7th. 

* 

4.: 
12. 

2. 

10. 

Page  189.                   1 

r.5 

1, 

a. 

8. 

3. 

Lesson  32nd. 

1 

-f  * 

:f2 

Page  190. 

5  ir  6 

w 


CARD  N«.  28. 


m 


Meduction^ 

Avoirdupois  Weight 


Lesson  tstf 

Page  194. 

lb, 
6|0]  1440 

S4.  Busht 

Lesson  2nd. 

Ptgel94. 

lb, 
610)18000 

loads 

Lesson  Srd. 

P*ge  194. 

lb. 

1  Load,  12^5 

S  1^1 

4  1S4S 


610)49513  [lb 
8SB.^ 


Lesson  4th. 

Page  194. 

cirf.  qr.  lb, 
14  S  95 
Directions. 

14x4+3=58. 

58x38+35=1649 

Lesson  5th, 

Page  194. 
lb. 

1649. 
Directions. 

»  » 

1649^38=58  and 
35  over. 

58-^4- 14  andS 

»  ..    .  • 

over. 

Lesson  6th. 

Page  195. 

oz. 

sat  53. 

Lesson  7th. 

Page  195. 

18       3. 


{ 
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CARD  Na  atf. 


AvoirdupiHs  Weight 


Lesg^m  Sth. 

Page  195. 

cwt.  qrs.  lb. 

Ihhd.  i»    1  14 

3  11    3  31 

3  1^    3  im 

4  1^    0  35 


49    0  19 


Lesson  9th. 

Page  196. 

cwt.  qrs.  lb. 

49    0  19 
13     0  35 


Lesson  iOth 

Page  196. 

cwt.  qrs.  lb.  oz. 

4)49     0  19 


MMHMi 


■taMHMvM^ 


mtt^tta 


Lesson  11#. 


Page  196. 


;i 


cwt.    qrs.  \&. 

83     3  33 

41    1  a 


Lesson  i^th 


Page  198. 


i57  barrels. 

37  lb. tare 

- —  [on  eacb. 


36B  lb.  gross  X 
157  barrels. 


Hh 


81 


tARt>  iiti.  2di 


m 


Meductiotti 


Troy  Weight 

Lesson  .1st, 

Pagel99« 

lb*  oz. 

30  11 

13 

^ 


AMdaaJk 


I*      I  ll 


Lesson  2ndi 

Page  199- 

lb.  oz.  pwt 
8    a    15 
IS 


Apothecaries^  Weighti 


Lesson  Srdi 

Page  300i 

pwts 
lib.  xl3x30=S40 
6  oz.>c^       «1^ 

5  0Z.  -  m 


6 


JLesson  isL 

iHige20l 

8    4    3 


fy 


Lessoh  ^ndk 

Page  201. 


grams 


a)  1646 

8)  648 
13)     68 


43 

8i 


MiX' 


Lesson  $rd* 

l>age  201^ 
I-      5-     9- 

rS  5  1  aloes 
4  r  Srhu. 
3  6  Isoap 
3  1  3caL 


riMi 


488  CARD  No.  30. 


Red/uctiion  of 


Lesson  Sth. 

Page  211.  I 

!35x4O=10001mks.    25>^18=?450  L. 

450  links  the  breadth^      i^*  i*  ^ 
1000       the  length  \  n»'^t>Pl»«*-= 


450000  links  the  area  required 

EXAMPLE  A. 

Page  212. 

100000)450000(4  acres. 

400000 


.50000 

X  bj  4*  roods  in  an  acre. 


100000)^00000(3  roods. 

^00000 

EXAMPLE  1,  B, 

Page  212. 

450000  links. 
Acres,     4.50000 

4  roods  in  an  acre. 


Roods,    ^.00000 

82 


CARD  No.  30. 


4»9 


Land  and  Square  Measure, 


%  C. 

Page  212. 

In  4816^5  liBks  how  man j  acres? 

Aeres, 

48  16^5  links. 

• 

• 

4 

Farts  of  a  rood,     64940 

40 

J/ 

Perches, 

3597600 

S,  D. 

Page  218. 

In  7583100  links,  how  manj  acres? 

Acres^      ' 

r5  8a  100    Multipljas 

[aboye. 
E. 

1 

( 

Page  213. 

?^5  8il  acres- 

F. 

Sums  in 

Page  213. 

Answers  in 

Links, 

Ch,  and  Links, 

7  50 

7.50 

46  5 

4.65 

447  5 

-     44-75 

40  5  2 

-      40. 53 

1114 

-       11- 14 

110  13  1 

noil   3  1     . 

402 


CARD  No.  31, 


Proportion, 


Lesson  Ar 

Page  246. 

B.     s.        B. 
3  :  6  :  :  4 


Lesson  ist. 

Page  247. 

)b.     d.         lb 
5  :  80  :  :  9 


Lesson  B. 

Page  246. 

B.   s.      B. 

3  :  4  :  :  7 


Lesson  ^rd. 


Page  248. 

lb.     d.    . 
1  :   16  ; 


lb, 
5 


Lesson  5th, 

Page  249. 

jds.       s.        jd. 
4^2  ;  1728  :  :  1 


Lesson  7th. 

Page  250^ 

B.      s.        B. 
144  ;  50  :  :  12 


Lesson  ^nd. 

Page  247- 

lb      d.       lb 
5  :  80  :  :  1 


Lesson  4th, 

Page  248. 

P.       s.  P. 

8  :  1152  :  :  IS 


Lesson  6th. 

Page  249. 

H.  B*      M. 

6  :  9  :  :  24 


Lessm  Sth. 

Page  251. 

G,       d.  G, 

32  ;  3080  ::  130 


83 


CARD  Np.  31. 


493 


Compound 

Lesson  C. 


Page  264. 


ipen.  d.  acres. 
4   :    8:  :  16 


Proportion. 

Lesson  D. 

Page  264. 

men.  d.     acres, 

4   :    8  :  :  16 
4  :  ;  48 


Operation, 


Page  265. 


48  fifth  term, 
8  ^nd.  term. 


384 

4  first  term. 


i5B6  a  diyidend 


16  third  term. 
4  fourth  term. 


Lesson  1st. 

Page  265. 

p.    mo.    bush. 
7  :  4  :  :  56 
46  :   10 

Lesson  Srd, 

Page  26r. 

h.      d.      hush. 

18   :  20   :   :    10 

60  :  m 


64  a  diyisor. 

64)15a6(^Aiis. 
138 

S56 

Lesson  2nd. 

Page  266. 

men.    d.     dol. 

8   :      4  :  :  8 
48  :    16 

Lesson  4th. 

Page  267. 

hd.     d.     miles. 

n   :    13  :   :  340 
I  16    :  :    :  730 


1  \ 


4 


i      « 


/       • 


496  CARD  N«.  32. 

Interest, 
Lesson  Brd.    Page  %75. 
£*  18     17«.  M.  princfipal. 

6     rate  per  CjenX. 

^  Catting  off  two  ei- 

«.  16  65         phers  divides  by  100. 
IS 


rf.780 
4 


20 
100 


5.3|30  Interest  :£0  !6«.  7rf.  Eg. 

Lesson  Ath»    Page  276. 
ll»d  dol.  =  15500  cents  principal. 

; " 

aiOOOproduct  bj2 
7750  half  the  principal . 
387|50 
Ans.  »B  87.5  cents,  interest  1  jear. 

Lesson  5th    Page  376. 
.Principal,  ^100 

Rate  per  cent,  §.35 

1155 
463 
69a 

Int.  1  yr.  at  %  per  cent.  750175.00 
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497 


Practice. 

Page  SOI. 


^  quills  at  3  farthings  each. 

I  farthings,  are  half  a  pennj,  S 
1  farthing  is  half  a  halfpenny?  1 


^ 


10 
5 


i5d, 


id. 
iq. 


Lfsson  Srd. 

Page  SOS. 


X 


id. 


sei^atic^l^. 


7i7  8d. 
179  5 


W: 


Lns. /.44  17«.   id. 


8917  1 


id. 
%q. 


Lesson  4th. 

Page  303. 


r^.|41Slatlrf.3g. 


B43  5 
171  8  2 


5i5  1  ^ 


An8./35  15  1  3 


^(2. 


^|0 


Lesson  7tk, 

Page  304. 

Is. 


6l81at3djg. 


lOBO  ^ 
138  d  1 


11518  11  i 


*Lns.;f,57  18  11  1 


2d. 
2q. 


Lesson  ^th* 

Page  304. 


«"• 


1318atMSg. 


SOS 
50  9 


ao 


Ans.  £,  13  li  9 


35|S  9 


\' 


SUPPLEME 


^ 


TO 


'^  EVERY  MAN  HIS  OWN  TEACHER.^' 


DECIMALS. 

RULE  IN  MULTIPLICATION. 

Point  off  so  many  decimals  in  the  product^  as  there  are  in  the  two  fac* 
fors  counted  together. 

RULE  IN  DIVISION. 

The  decimals  in  the  divisor  and  quotient,  counted  together,  must  be 
equal  in  number  to  the  decimals  in  the  dividend. 


EXAMPLES. 

1.  Multiply  486.5 
by          3.25 

24325 
9730 
14595 

Proof  by  division. 
3.25)1581.125(486.5 
1300 

•  2811 
2600 

1581.125 

.2112 
1950 

•  1625 
1625 

2.  MuhipTy  34.21 
by         64.8 

27368 
13684 
20526 

64.8)2216.808(34.21 
1944 

.  2728 
2592 

2216.808 

•  1360 
1296 

0 

.•648 
648 

REMARKS^ 

Ist  In  Division,  begin  by  counting  the  Decimals  in  the  dividend ;  then 
begin  again  and  count  the  Decimals  in  the  divisori  turu  from  that  to  the 
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500  DraECT  PROPORTION. 

•  • 

right  oftbe  quotient  and  continue  counting  towards  the  left,  till  you  have  a 
number  equal  to  the  Decimals  in  the  dividend  ^  there  place  the  point. 

2d.  If,  after  Division  is  performed ,  there  is  not  a  sufficient  number  of 
Decimals  in  the  divisor  and  quotient,  counted  together,  then  prefix  cyphers 
to  the  quotient,  till  the  deficiency  in  number  U  made  good. 

Sd.  When  the  dividend  is  too  small  to  admit  the  divisor,  annex  cyphers 
to  the  dividend  ;  five  in  number  for  a  general  rule,  but  sometimes  less,  and 
sometimes  more,  according  to  the  nature  of  the  case  under  consideration. 

EXAMPLES. 

1.  Divide  2.08080  by  4624.     Make  it  .00045 

4624.)2.08080(.00045 
18496 


.23L20 
23120 


2.  Divide  l65.  by  220.    Make  it  .75 

220)1 65.00(.75 
1540 


.1100 
1100 


3.  Divide  8.5800  by  3432.    Make  it  .0025 

34S2.(8.5800(.0025 
6864 


17160 
17160 


DIRECT  PROPORTION;  or,  THE  SINGLE  RULE  OF  THREE 

MADE  DIRECT  IN  ALL  CASES. 

RULE. 

Compare  objects  with  objects  of  the  same  name  and  kind ;  as,  prices 
with  prices,  or  dollars  with  dollars,  shillings  with  shillings,  b^hels  with 
bushels,  gallons  wilh  gallons,  ounces  with  ounces,  Sec*  for  the  two  &rsl 
terms ;  then  place  that  which  is  of  the  same  name  of  the  answer,  in  the 
third  term. 

EXAMPLE  1. 

If  2  gallons  cost  8s.  what  will  4 
gallons  cost  ? 
g.     g.       8. 

2  :  4  : :  8  to  a  fourth  number. 
4 


Proportional  Statement, 
When  the  nature  of  the  question 
shows  that  the  answer  must  be  great" 
er  than  the  sum  in  the  demand,  then 
take  the  lesser  term  in  the  sypposUUm 
for  the  first ;  but  if  it  appear  that  the 
answer  must  be  less  than  the  demand^ 
then  take  the  greater  term  in  the  sup^ 
position  for  the  first. 

EXAMPLE  2. 
ir4  men  can  do  a  piece  of  work  in  10  days^  how  many  liien  will  be  svt&- 
ficient  to  4o  the  same  in  20  days  ? 


3)3 2(1 6s.  answer. 


PRACTICE  GENERALIZED. 


50f 


^.  D.    M. 

20  :  10  : :  4 
4 


Although  this  question  is  of  the 
inverse  kind,  yet  the  method  of  stat- 
ing affords  a  direct  operation,  and 
will  hold  good  in  all  case^. 


20)40(2  men,  for  ansi^er. 

EXAMPLE  S. 

If  6  men  can  do  a  piece  of  work  in  5  days,  bow  n^any  men  can  do  the 
same  in  15  days  ?  Answer,  2  men. 

In  this  example  we  perceive,  that  the  answer  in  men  will  require  a  less 
number  tban  6  mentioned  in  the  supposition ;  therefore  take  the  greatest 
number  of  days,  in  the  supposition  and  demand,  for  the  first  term^  and  the 
other  for  the  second. 

Operation. 

Say,  as  15  days  are  to  5  days,  so 
are  6  men  to  a  fourth  number,  or  the 
number  of  men  required. 


D. 

15 


D. 

5 
6 


M. 

6  to  a  fourth  number. 


15)30(2  answer. 

Proof  of  Example  3.    • 

If  2  men  can  do  a  piece  of  work  in  15  days,  how  many  men  can  do  the 
same  in  5  days  ?  Answer,  6  men. 

Here  the  nature  of  the  question  shows,  that  the  answer  must  be  greater 
than  the  number  of  men  in  the  supposition;  thus, 

D.    D.      M. 

5  :  15  : :  2  to  a  fourth  number, 
2 

5)30(6  answer. 
N.  B.  In  Compound  Proportion,  or  Double  Rule  of  Three,  make  two 
statements. 

PRACTICE  GENERALIZED; 

oily 

THE  DIFFERENT  CASES  IN  PRACTICE  WROUGHT  UNDER  ONE  CASK. 

RULE. 

Find  the  price  of  unity,  or  one,  in  the  denomination  next  above  the 
highest  denomination  in  the  given  price  ;  this  will  immediately  give  the 
pnce  of  the  given  number  of  intigers ;  then  take  parts  in  the  usual  manner. 

EXAMPLES. 

LESSON  1. 

1817  at  Iq.  Say,  1817  at  Id.  the  next  higher  denomination;  then  di- 
vide by  12  and  by  20,  which  operation  will  make  £7  lis.  6d.;  then  di- 
vide that  sum  by  4,  and  the  quotient  will  be  the  answer;  because  Iq.  is 
the  fourth  of  a  penny. 

For  example,  if  1817  apples,  at  Id^  will  amount  to  £7  lis.  5(2.,  they 
will  amount  to  one  fourth  of  this  sum  at  a  farthing,  viz.  £l  ijs.  lOd.  1^.*^ 

11  Proof. 


Opbration. 
12  1817(2. 
20   1518.  5(2. 
4     7  lis.  5(2. 
Ans.  Jpl  iTs.  lOd.  Iq. 


Iq.  i  Id. 

12 

-*-20 


1817  at  1^. 
454  1^. 
37  10(2. 


Ans.  £l  17s.  lOd.  Iq. 


5QZ 


PRACTICE  GENERALKED, 


LESSON  2. 
I8l7at3qrs. 
Here  as  in  leMon  first  we  say  ISlJd,  which  sum,  divided  by  12  and  by 
20,  will  make  £7  lis,  5d,  as  before  ;  then  the  half  of  this  sum,  and  the 
half  of  that  half,  will  be  equal  to  the  amount  at  3^» :  because  2  9.  aie  equal 
to  half  a  penny,  and  Iq.  is  equal  to  half  of  2^. 


Operation. 


12 

20 


2q.  ^  of  Id. 


lSl7d. 

151s.  5(2. 
£7  11   5<i. 


2q.  ^  of  Id. 
Iq.  I  of  2^. 


Proof. 

1817  at  Sq. 


1^.^  of  2^.1     3   l5s.Sd.2q. 

1  17  10     1 


908d.  2q. 
4^4      1 


12  lS62d.  3q. 

-5-  20    lis*.  6d.  $q. 

Answer  ;f  5  13«.  64.  Sq. 


Answer,  <£5  13    6     3 

LESSON  3. 

1691  at  Id.  2q.  In  this  lesson  we  say  1691  at  U.  makes  jf  84  11«.  Then 
Id.  is  -^  of  a  shilling  and  2q.  i  of  a  penny ;  that  is,  the-^of  j£  84  11  and 
the  hall  of  that  ^^  will  give  the  answer^  viz.  <£  10  11  4  2 


Operation. 


^20 
Id.  -^  of  Is. 


1691  at  Is. 
£84  lis. 


Proof. 

Id.  ^if  of  ls.11691  at  id.  %q. 


2q.\  of  Id.]     7     Os.  Ud. 


i     3  10s.     bd.    2q. 


2q.  \  of  Id. 


^20 
Answer, 


140s.  lid. 
709^     5d.  2q. 


211s.     4d.  2q. 
£lQ  lis.  4d.  2q.   ^ 


Answer, J^  10     lis.    4d.    2q. 

LESSON  4. 
1881  at  2s.  Sd.  2q.    Say  1881  at  2as.  c=f  £  1881.     Then  2s.  is  -^^  of  a 
pound,  3d.  i  of  2s.  and  2q.  ^  of  3d. 

Operation.  Proof. 


2s.-^of  jfl 

3d.  i  of  2s. 
^q.  I  of  3d. 


£1881 


3d.  i  of  Is. 


1 88     2s. 
23   lOs.  3d. 
3  18s.  4d.  2q.       2^. -J^  of  3d. 


1881  at  2s.  3d.  2q. 
2s. 


3762s. 
470s.  3d. 
78s.  4d.  2q. 


4310s.  7d.  2q. 


Answer,  £215  10s.  7d.  2q. 

-5-20 
Answer,  £  215  10s.  7d.  2q. 

LESSON  5. 
478  at  3s.  2d.  iq. 
Operation.  Proof, 


28.-^oi£l 

Is.  i  of  2s. 
2d.  I  of  is. 
Iq.  }of  2d. 


£478 


2d.  \  of  Is. 


47.16s. 
23  18s. 
3  i9s.  8d. 
9s.  lid.  2q. 


gnawer,  £76    3s.    7d.  2q. 


iq.  \  of  2d. 


-«-20 
Answer,  £ 


478  at  38.  2d.  If. 

3s. 


i434s. 
79s.     8d. 
9s.  lid.  2q. 


1523s.  7d.  2q. 
76  Ss.  7d.  2q. 


PRACTICE  GENERALIZED. 
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LESSON  6  and  7* 
What  will  568  pairs  of  mittens  come  to  at  2s.  Gd.  a  pair,  and  at  3s.  4i. 
a  pair  ?  '  Ans.  £71  at  2s.  6d.  and  £94c  13s.  4d.  at  Ss.  Ad. 

EXPLANATION. 
"  In  the  first  place  we  consider  568  pairs  at  209.  equal  to  £  568.    Then 
as  2s.  6d.  is  ^  of  a  pounds  we  divide  by  8,  the  quotient  is  the  answer  at 
2s.  6d.^ 

Secondly,  we  say  3f .  4£l.  is  ^  of  a  pound,  and  divide  by  6^  the  quotient 
will  be  the  a.n8wer  at  3s.  Ad.      , 

OPKILATIONS.  , 

2s  6d.  I  of  J^l|568  at  2s.  6d.  38.  4d.  i  of  jf  l|568  at  Ss.  4d. 

Answer,;^!  Answer,  «£  94  13«   4d£ 

LESSON  S  andg. 

67S  at  5s.  and  at  6s,  Bd. 

Opebations. 
6s.  i  of  £l)67S  at  58.  6*.  3d.  i  o(  £1)673  at  6s.  3d. 

Answer,  £l69  10*.  Answer,  ^226 

LESSON  10. 

673  at  7s.  6d.  2q. 

Directions. 

Say  678  at  208.sb£  678.    Then  take  parts  of  that  sum  thus :  4s.=5|  of 
a  pound  5  2sJ=^  of  4^. ;  ls.=3^  of  2s. ;  6(/.=x|  of  Is.  and  2^.=^  of  6d. 

OpEEATioir.  Proof. 


45.  I  of  l£. 

2s.  ^  of  4s 
Is.  ^  of  28 

6d.  ^  of  Is, 
2q.^o£  6d,l 


£673  at  78.  6d.  2q. 


135 

12s. 

er  i6s. 

35 

138. 

16  19s. 

1 

38. 

3d. 

6d.  i  of  1S.J678 

4746s. 

2q.  T^  of  6d.\  3398. 

238.  3d, 


-J-  20151135.  3d. 
Answer,  jff255  IS*.    3d.  Answer,  ^255  13«.  3d. 

LESSON  11. 
459  at  158.  3d.  3q. 

Here  we  will  suppose  that  459  cost  jff459.  Then  say,  105.=s|  of  a 
pound  5  5«.-*i  of  lOs.j  6d.^^  of  5«.;  2d.-=|  of  6d.',  2q.^^  of  2d. 
and  lq.=z{  of  2q. 


lOs.  i  of  l£. 

5s.  \  of  10s. 

6d 

2d.  , 
t 


Operation. 

459  at  15s.  3d.  3q, 


6d.-X  of  5s. 
I.  \  of  6d. 


2q.  ^  of  2d. 
}q.  I  of  2q. 


229  10s. 
114  15s. 
II     9s.  6i. 
3  l6s.  6d. 
0  19s.  Id.  2q. 
9s.  6d^  3q. 


Proop. 
6d.  ^  of  Is.l  459 
'X   3 

1377 
X      5 


Answer,  £$60  19s.  3d.  Iq. 


2d.  4  of  6d. 
2q.  ^  of  2d. 
1^.  J  of  2^. 


6885s. 

229s.  6d. 

76a.  6d. 

19s.  Id.  2q. 

9s.  6(2.  3^. 


-^  201721 9s.  8  J.  1^. 
^swer,  £  360  19«.  8i.l^. 


d04 


PRACTICE  GENERALIZED, 


LESSON  12. 
642  at  STs.  6d.  2q. 

Statkmknt. 

Say  642  pounds ;  this  will  include  the  amount  of  the  interers  at  20f. 
each :  then  for  17s.  6(L  2q,  say  IOs.m}  of  a  pound  ^  ^s.^athemlf  of  lOs^ 
2s.  6(2.rsthe  half  of  58.  and  2q,sK^  of  28.  dd. 

.    OPIRATION.  PtOOF. 


lOf 


Of.     t  of  l£. 
58.     i   of  108. 

28.  6d.i  of  58. 
2q.   '^of28.6d\ 


£642 
321 

160  10s. 
80    5s. 
1    68.  9d. 


6d.iot  1^.(642 
x'  37f. 

4494 
1926 


Answer,  £  1205    Is.  9d. 


23754s. 
2q.  ^of  6J.|     3219. 

I       268,  9d. 


4.20124101^.  9d. 
Answer^  ^£1205  is.  9d. 
LESSON  13. 

What  cost  15  tons  9  cwt.  3  qrs.  25  lb.  of  iron^  at  £2  l6s,  a  hundred  ? 

Answer,  ;e867  18^.  6d. 

DULECTIONS. 

1.  Multiply  the  price  of  1  cwt.  by  20,  the  product  will  be  the  price  of 

1  ton. 

2.  Multiply  the  price  of  1  ton  by  15,  the  product  will  be  the  price  of 
15  tons. 

3.  Multiply  the  price  of  1  cwt.  by  9>  the  product  will  be  the  price  of 
9  cwl. 

4.  For  the  3  qrs.  25  lb.  say,  Sqrs.ni  of  1  cwt.;  1  qr.ai  of  2  qrs.; 
14  Ib.^  of  1  qr. ;  7  lb.»i  of  14  lb. ;  and  4  Ib.oi^g  part  of  1  cwt. 

Opekation. 

2  qrs.  I  of  1  cwt.|<£2   I69.  price  of  1  cwt. 

I  4 


II     4 
5 


Price  of  1  ton,  S6    0 

3 


168    0 
5 


jf  840    Os.  price  of  1 5  ton . 
£  2  16s.  X  9  »      25     4  price  of  9  cwt. 


Iqr.^of  2qre. 
141b.  I  of  1  qr. 
7lb.iofl4lb. 

4lb.«,^8  0flcwt. 


I 


1     8     price  of  2  qrs. 

14     price  of  1  qr. 

7     price  of  14U>. 

3  6d.  price  of  71b. 

2  Od.  price  pf  41b. 


Answer,  ^${^  18  6 


$  840    0 

Proof  in  dollars  and  cents,  at  the  rate  of  8<*  to  the  dollar^ 
2  qrs.  i  of  1  cwtJ87.        price  of  1  cwt. 

1  20       cwt  1  ton.     . 

140      price  of  1  ton. 
5 


700 


"-^ 


INTEREST.  595 


«7  X  9  - 
1  qr.  ^of  2qni. 
14lb.  \  of  1  qr. 
71b.  \  of  14lb. 


1.75 
.875 
j         .4375 
4lb.  »  /,  of  1  cwt         I         .2500 


#700 
3 


2100.        price  of  15  toi\8, 

63.        price  of  9  cwt. 

3.50    price  of  2  qn. 


8  2169.8125  Answer;  8  2169.81^  centf 

INTEREST. 

Haw  to  find  the  tinu  a  NoU  or  Band  has  hem  an  hUere^. 

LESSON  1. 

Suppose  a  note  was  given  on  interest  April  2, 1813,  and  paid  March  4^ 
18l6;  bow  many  years,  months,  and  days  does  it  draw  interest  ? 

Answer,  2  years  11  mo.  and  2  days* 

OraaATiON. 
March  4,  1816,  1816  years  2  mo.  4  days. 

April  2,1813,  1813  3         2 

Answer,  2         11        2 

Allow  SO  days  to  be  1  month  and  12  months  1  year. 

Observations. 

1.  The  Note  was  paid  on  the  4th  of  March  1816,  which  time  we  call 
1816,  years  on  New-year's  day  last  before  the  payment,  and  the  4th  of 
March  we  say  is  2  months  and  4  days  after  New-year's  day. 

2.  So  again  for  the  time  of  signing  the  note,  we  say  that  the  2ad  of 
April  was  3  months  and  2  days  alter  New-year's  day  1813.  Subtract  and 
carry  at  30  and  at^l2. 

Application. 

What  b  the  interest  of  a  Note  of  8  450.75  for  2  years  11  mo.  and  2 
days  at  7  per  cent  per  annum  ?  Answer,  8  92.20-f 

DlKECTIONS. 

First,  find  the  interest  for  three  years ;  then  take  one  twelfth  of  one 
year's  interest  from  that  sum,  the  difference  will  be  2  years  11  mo.  inte^ 
rest*    Secondly,  take  the  15th  part  of  one  month's  interest  for  2  days. 

Operation. 
45075  cents. 
7  per  cent. 


3155.125  one  year's  interest. 
I  S  veara  the  timp. 


3  years  the  time. 


9465.175  three  years'  interest. 
262.I93  one  month's  interest  subtracted. 


9202.182  two  years'  and  11  months*  interest. 
17.^528  two  days'  interest  or  15th  of  1  mo. 

9220.|348  Answer,  8  92.20  cents,  and  .S48-f  thou- 
sandths of  a  cent. 


4 


506  COMPOUND  INTEREST. 

LESSON  2.   ^ 
If  a  note  were  given  on  interest,  5th  May,  1812^  and  paid  March  !Ky 
lSl7f  what  time  should  be  allowed  for  interest  ? 
Ans.  4  years,  9  mo.  27  days. 

Opsxation. 

March  2,  ISIT^  1S17  years,  2  mo.  2  days. 

May  5, 1812,  1812  4        5 

..•4  9      27 

Application. 
What  is  the  amount  of  gl6.50,  for  4  yearsi  9  months  and  27  days,  at 
7  per  cent  per  annum  ?  Ans.  g^2.07-f 

Observations. 

1.  In  this  case  obtain  the  interest  for  4  years ;  then  take  half  the  inter- 
est for  1  year,  and  the  half  of  that  half  for  9  months. 

2.  For  27  days,  divide  the  interest  of  1  year  by  12,  the  quotient  will  be 
the  interest  of  1  month,  viz.  9*6250  cents ;  subtract  ^  of  a  month's  inters 
est,  that  is  3  days,  from  that  sum,  the  remainder  will  be  27  days'  interesti- 
viz.  8.6625  cents. 

OpsftATion. 

l€50  cents,  principal.  12)115.50  cts.  1  year. 

7  rate  per  cent.  ■ 

10)9.6250     1  month. 

6  roo«  i  a  yr.)l  15|50  interest  for  1  year.  .9625    3  days. 

4  


462 
•S  no.  I  of  6)  57 

28 
8 

557 
1650 


00      Interest  for  4  years. 
75      interest  for  ^  a  year. 
875    interest  for  i  of  a  year. 
6625  interest  for  27  days. 

2875  interest  for  4  years,  9  mo.  27  days. 
j)rincipaL 


8.6625    27  days. 


2207  2875  amount,  or  answer. 
COMPOUND  INTEREST,  CALCULATED  BY  LOGARITHxMS. 

RULE. 

Add  the  rate  per  cent,  to  100;  find  the  Logarithm  of  that  sum,  and  sub- 
tract from  it  the  Logarithm  of  100;  call  the  difference,  LogroHo  ;  multi- 
ply the  Logratio  by  the  number  of  years,  and  to  that  product  add  the 
Logarithm  of  the  principal;  the  natural  number  of  the  last  Logarithm  will 
be  the  amount  in  Compound  Interest. 

EXAMPLE  1. 

What  is  the  amount  of  $500  for  three  years,  at  7  per  cent,  per  annum, 
compound  interest  ?  Ans.  $612.50 

Operation. 
Rate  per  cent.  7  + 100  « 107.    Logarithm  of  107  is      2.02938 
Logarithm  of  100  is  2.00000 

Logratio  or  difference,  0.02938 

Number  of  years,  X  3 

Product,  0.08814 

[Contvmed* 


COMPOUND  INTEkfiST. 


50? 


I^^oot,  0.0881C 

IVindpftl  500.    The  Logarithm  of  which  it  t.69897 

LtifarithHi  of  the  amount  .  2.7871  i 

The  natural  number  to  ^.78711  i»  612.5,  the  imoUnt  required. 

Pboof  to  Examplk  1. 


8500  principal. 
7  rate  pier  eetit. 

35100  interest  for  iai  year. 
50O :      principaU 

5S5       amount  of  Iki  year. 

S5S5  principal  2d  year. 
7  rate  per  cepti 


8572.45  principal  6d  year^ 
7  rate  per  cent. 

40|07.15  interest  Sd  yean 
572 


87 
585 


572 


45  interest  2d  year, 
principal. 


45  amount  2d  year. 


8612 


45       principal. 
5215   amounts 


EXAMPLE  2. 

What  is  the  compound  interest  of  6000  ceptsi  (or  4  years,  at  5  per  cent^ 
per  annum  ?  Ans.  8 1 2.93 

Operation. 
Rate  per  cent.  5  -f  100  «  105.   Logarithm  of  105  is  2.02119 
L^rithm  of  100  is  2.00000 


Difference  or  LogratiO| 
^umberofyearsj 

Product, 

Principal  6000;  Logarithm  of  whidi  h 

Natural  number  7298  of  the  last  Logarithm^ 
This  number  7298  cents,  is  the  amount. 
Subtract        6000  the  principaK 


0.02119 
X  4 

0.08476 
8.77815 

8.86291 


Leaves 


6000  !oent8^  principal 
5  rate  per  cent. 


1298  cents  for  interest^  or  answei'. 
Proof  op  Exami<ls  2. 


800|00  interest  for  UX  ycfir. 
COOO       principal. 

6dOo|oO  amount  for  the  first  year. 

6800  principal  for  2d  year. 
5  rate  per  cent. 


83(^ 
16615 


principal  finr  8d 
5  rate  per  cent. 

75  interest  for  3d  year. 
pnndpaU 


815 
6300 

6615 


00  interest  for  2d  year, 
principal. 

amount  for  2d  year^* 


6945  75  amount  for  8d  year. 

6945.75  cts.  principal  for  4Ui  yr« 
5  rate  per  cenU 


i**( 


347 


S6 


28.75  interest  for  4th  year. 


6945  75       principal 


0375   amount  for  4th  year. 

Ist  prin.  to  be  subtracted* 


I299.9$ti  UkVMaitKAyoM^ 


1 


508  RATE-BILL. 

Logarithm  Tables  may  be  had  at  book-stores ;  they  are  priiiied  and 
bound  like  a  pamphlet.  They  are  also  inserted  in  books  on  Surv^ogi 
Navigation,  &c. 

Mr.  Chapman's  patent  sliding  Interest  Table,  is  an  ingenioos  piece  ot 
of  work,  and  very  convenient  in  computing  simple  interest, 

RATE-BILL. 

If  the  value  of  the  real  and  personal  estates,  in  any  city  or  town,  be 
rated  at  34562  dollars,  and  a  tax  of  b6b  dollars  be  imposed  thereon,  it  is 
required  to  ascertain  how  much  that  will  be  on  a  dollar  ? 

Answer,  .Ol63^4S-t- 

PrOPORTIONAL  STATSMSNT  and  OPEaATION. 

34562  :  565.00000000  :  :  1 

34562)565.000000b0(.0l634743+  quotient 
34562 


219380 
207372 

. 120080 
103686 

.163940 
138248 

. 256920 
241934 


. 149860 
138248 

.116120 
103686 


•12434 

DiBBCTIONS. 

1.  Find  how  much  this  tax  will  be  on  a  dollar,  by  making  a' sGBitementia 
Proportion  asr  above ;  by  that  we  find  it  will  be  .01634743  of  a  doOtr  ^ 
but  in  order  to  make  the  result  great  enough  to  prove  the  work  aAer  cal- 
culating several  different  shares,  we  will  uter  the  last  figure  3  in  the  d^ 
cimal  number  .01634743  and  make  it  a  4.  This  method  will  cause  us  to 
gain  a  small  fraction  rather  than  to  lose. 

2.  Multiply  this  decimal  number ^  or  common  mMplkr^  or  raih  if  yoU 
please,  by  2,  by  3,  by  4,  by  5,  by  6,  by  7,  by  8,  by  9,  and  by  la 
Place  these  products  under  each  other  for  a  scale^  which  will  enaU^  uatt 
oalctilate  any  Dumber  or  share  by  inspection. 


«t 
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Operation  and  Example.' 


No. 

1 

.0 

1 

6 

3 

4 

7 

4 

4 

X 

2 

.0 

3 

2 

6 

9 

4* 

8 

8 

X 

3 

.0 

4 

9 

0 

4 

2 

3 

2 

X 

4 

.0 

6 

5 

3 

8 

9 

7 

6 

X 

5 

.0 

8 

I 

7 

3 

7 

2 

0 

X 

6 

.0 

9 

8 

0 

8 

4 

6 

4 

X 

7 

.1 

I 

4 

4 

3 

2 

0 

8 

X 

8 

.1 

3 

0 

7 

7 

9 

5 

2 

X 

9 

.1 

4 

7 

1 

2 

6 

9 

6 

XlO         .16347440 

Now  to  elucidate  this  scale  we  will  take  .01634744  for  the  tax  on  one 
dollar ;  .03269488  for  the  tax  on  two  dollars ;  .04904232  for  the  tax  on 
three  dollars ;  .06538976  for  the  tax  on  four  dollars;  .08173720  for  the 
tax  on  five  dollars ;  .09808464  for  the  tax  on  six  dollars ;  .11443208  for 
the  tax  on  seven  dollars ;  ,13077952  for  the  tax  on  eight  dollars ;  .14712696 
for  the  tax  on  nine  dollars,  and  .16347440  for  the  tax  on  ten  dollars.- 

3.  When  we  want  to  know  the  tax  on  20,  move  the  decimal  point  of 
No.  2,  one  figure  to  the  right,  thus,  0.3269438 ;  on  30,  move  the  deci« 
mal  point  of  No.  3,  one  fi^re  to  the  right,  thus,  0.4904232 ;  on  40, 
move  the  decimal  point  of  No.  4,  one  figure  to  the  right,  thus,  0.65389761 
&c.  to  ten. 

4.  For  the  tax  on  100,  move  the  decimal  point  of  No.  1,  two  figures  to 
the  right,  thus,  01.634744 ;  or,  move  the  point  of  10  one  figure  to  the 
right  thus,  1.6347440 ;  for  the  tax  on  200  dollars,  move  the  decimal  point 
of  No.  2,  two  figures  to  the  right,  thus,  03.269488  ;  for  the  tax  on  300 
dollars,  move  the  decimal  point  of  No.  3,  two  figures  to  the  right,  thus, 
04.904232  ;  and  proceed  down  with  all  the  numbers  in  the  same  manner 
as  the  case  may  require.  But,  mind  when  coming  to  ten,  that  the  mov- 
ing of  two  figures  to  the  right  will  make  ten  hundred,  that  is,  1000. 
Tills  number  10  must  be  taken  notice  of  particularly,  or  some  great  gror 
may  arise  in  calculation. 

It  may  be  remarked  also,  that,  whoever  undertakes  to  apportion  as* 
sessments  by  this  scale,  ought  to  be,  previously,  acquainted  with  decimals : 
But,  let  us  proceed. 

5.  If  we  want  to  know  the  tax  on  1000  dollars^  move  the  decimal  point 
of  No.  1.  three  fibres  to  the  right,  thus,  016.34744;*  on  2000  dollars, 
move  the  point  of  No.  2.  three  figures  to  the  right,  thus,  032.69488  ;  on 
8000,  move  the  decimal  point  of  No.  8.  three  figures  to  the  right,  thus^ 
130.77952  ;  and  so  for  the  rest  of  the  numbers  as  occasion  ii^ay  require.    ^ 

6.  When  the  number  of  dollars  to  be  taxed  consists  of  tens,  hqtidre4s, 
thousands,  or  tens  of  thousands,  as,  13440  the  value  of  A's  ests^te,  hereaf- 
ter mentioned,  begin  A's  tax  with  ten  thousand  by  inspecting  the  scale  and 
ittoving  the^  decimal  point  of  No.  1.  four  figi^res  to  the  right ;  or  yoq  ipay 
for  the  same  tax  move  the  point  of  No.  10.  three  figures  to  Ihe  right ;  then 
the  tax  on  ten  thousand  dollars  will  be  0163.4744  or,  163.4744  the  same 
in  value. 

*  This  sftme  tax  may  be  taken  iram  No.  10.  by  moving  the  decimal  point  only  two 
figures  to  the  right  as  before  mentifliied ;  because  1  is  already  midtipUed  by  10,  and 
ten  moltiplied  by  100  s  1000  ' 


610 


HAT^-MUU. 


7.  Set  OI6S.4744  in  a  memoranduiD^  tbusy 
Then  find  the  tax  on  three  thousand  by  in- 
gpectin^  the  acale  at  No.  3,  and  movipo^  the 
decimal  poiBt  three  figures  to  the  ri^^t  and 
place  your  work  in  the  memorandum  as  at  b. 

Then  look  at  the  scale  for  four  hundred,  and 
move  the  point  of  No.  4,  two  figures  to  the  right, 
and  place  it  ip  the  ipemorandum  as  at  c 


0163.4744 

b.  049.04232 

c.  06.588976 

d.  0.6538976 

e.  219.7095936 

A. 


8.  Now  we  want  the  tax  on  40  dollars :  look  at  No.  4.  and  move  the 
point  one  figure  to  the  riglit,  and  place  it  in  the  raomorandum  as  at  d. 

«  Add  these  several  suras  in  the  memorandum  for  A's  share  of  the  tax, 
which  will  be  ^  219-7095936  as  at  e,  oyer  A. 

9.  Now  we  will  suppose  that  four  men,  A,  B,  C,  and  D,  must  raise  the 
whole  tax  of  56.5  dollars:  that  the  estate  of  A  is  worth  13440  dollars  as 
before  meutioned,  that  of  B,  8651,  that  of  C,  10452,  and  that  of  D,  2019 
dullars ;  which  several  sunv  added  together,  produce  a  sum  equal  to  that 
of  their  r/^l  and  per^nal  estates,  viz.  34562  dollars. 

jlO.  In  the  next  place  find  B>  part  of  the  tax :  8651  dollars  is  the  amount 
of  his  estate ;  inspect  the  scale  at  No.  8.  for  80()0  dollars  and  move  the 
decimal  point  three  figures  to  the  righl,  thus,  130,77952 ;  place  this  num* 


ber  in  a  meniorandum  as  in  th^  case  of  A,  thus, 
}hen  for  6OO,  inspect  No.  6.  and  move  the  point  two 
^ures  to  the  right  as  at  f ;  for  50  move  the  point 
of  No.  5.  one  ^gure  to  the  right  as  at  g;  and  for  1, 
In^rt  No.  1,  ais  at  h. 

Thu^  we   find   B's  share   of  the  tax   tp  be 
g  141.42170344  asatj,ovcr  B. 


13077952  ; 
f.     09.808^ 

g.     a8 173720 

h.         .01634744 


• 


j.S  141.42170344 
I  B.. 

11.  C's  estate  is  10452  dollars.    Inspect  the  scfile  at  No.  1.  and  mcnre 


the  point  four  figures  to  the  right,  thus, 
jfor  400,  two  figures  to  the  right  of  No.  4.  thus^ 
for  50,  one  figure  to  the  right  of  No*  5.  thuSy 
jfor  2  insert  No.  2.  th.uS| 

Thu?  the  share  of  C,  i^ 

12.  D's  estate  is  2019  dollars: 

Move  the  point  at  Na  2.  three  figures  to  tljfe  right 
for  2000  dollars,  thus,  ' 

for  10  dollars,  copy  No.  10.  thu$| 
for  9  dollars,  copy  No,^9.  thus, 

P's  share  of  the  tax  i^ 


's, 


\y. 


8, 


A's, 


0163.4744; 
06.538976  5 
0.8 173720 ; 
.03269488 : 

8170.66344288 
C 


0^.69488; 
M6347440J 
.14712696': 

2  33.00548136 
176.863442$8 
141.42170344 
219.7095936 


Proof,  8  565.00022128 
If  we  wish  to  know  how  much  the  tax  would  be  pn  a  cent  or  cents,  move 
Jiie  decimal  point  two  figures  to  the  left  by  prefixing  piphers  which  is  th^ 
siame  as  dividing  by  100. 

EXAMPLES. 
For  the  tax  on  one  cent,  prefix  two  dphers  to  No.  1.  thus,  .00016347+  ; 
for  t^o  cents  prefix  two  ciphers  to  No.  2;  thus,  .00032694+ ;  fpc  fifiree 
jcents  prefix  two  ciphers  to  No,  3.  ^lus,  .00049042+ 5  and  so  otiVbr  the 
'lue  of  the  scale. 


ALLIGATION.  51i 

This  rule  is  divided  into  two  parts,  AtHgaUan  BbdM  and  AUigaiwn 
AlUmat^  It  sigpoifies  a  linking  together ;  it  enables  us  to  find  the  vidue  or 
HSean  rate  of  a  pround^an  ounce,  a  bushel,  a  gallon,  &c.  of  apy  mixture 
when  several  sorts  are  combined  at  dififerent  prices.  And  to  the  contrary, 
we  find  the  several  quantities  to  be  mixed,  when  their  prices  or  rates  are 
given. 

ALLIGATION  MEDIAL. 

RULE. 
As  the  nan  total  of  the  different  articles, 

is  to  the  amount  of  their  combined  value ; 
So  is  any  particular  part  of  the  whole  mixture^ 

to  its  particular  wdue, 

EXAMPLE  1. 
Suppose  we  mix  4  bushels  of  pease  at  ^  1.  a  bushel  with  6  bushels  of 
oats  at  {K)  cents  a  bushel,  2  bushels  of  rye  at  $  IM  a  bushel,  3  bushels  of 
corn  at  fn  cents  a  bushel,  and  8  bushels  of  buckwheat  at  40  cents  a  bushel; 
what  will  a  bushel  of  this  mixture  be  worth  ?  Answer  65  cent* 

Operation. 

4  bushels        of  peas,             at        lOQ  cents  as  400  cents. 

6    do.             of  oats^               at          50  a>  300 

•  i     do.            of  rye,                 at         125  =r  250 

3     do.            of  corn,              at          75  m  225 

8     do.            of  buckwheat,    at          40  sss  320 

23  bushels  make  the       Amount  of  their  combined  value,  1495  centf/ 
sum  total  of  the  different 

articles.  A.        Cents.        A. 

Now  say.  As  23  articles,  or  bushels,  23    ;    1495    :  :    1 

are  to  1495  cents  combined  value  ^        23)1495(65  cents^ 
So  is  1  bushel,  ,  138 

to  its  particular  value.  -—-. 

.115 
115 
Or,  A,        A.        Cents. 

Say,  As  23  articles,  23     :    1    :  :    1495 

are  to  1  article  5  ^  23)1495(65  cents. 

So  are  t495  cents,  138 

to  65^  Cents,  the  answer. 


EXAMPLE  2. 

Mix  5  gallons  of  wine  at  $2.  a  gallon,  with  8  gallons  at  $2.50  a  gal- 
Ion,  10  galbns  at  $3.  a  gallon,  and  7  gallons  at  ^4.  a  gallon ;  at  what 
price  can  a  grocer  afford  to  sell  this  mixture  by  the  ^llon  ? 

Answer,  $2,93  and  .33+  of  a  cent. 

OFIKATIOIf. 


5  gallons  of  Wine 

at  200  cents 

aa 

1000  cents^ 

8            do. 

at  250 

aa 

2000 

lO           do. 

at  300 

-s 

3000 

7           da 

at  400 

SB 

2800 

^  Smn  total  of  the  diftrent  articlei;.      ^  8800  Araowt  0C 

their  combined  vmloe. 


51J  ALLIGATION. 

As  30  articles,  or  gallons,  g.     cents.      g. 

are  to  8800  cents  combined  value ;  80  :  8800  :  :  1 
So  U  1  gallon,  3O)880O(293.SS^ 

to  its  particalar  value.  60 

280 
270 

.100 
90 

lOO* 
90 

JOO* 

90 

*  A  star  or  asterisk  used  in  this  manner,  denotes  the  «-^ 

addition  of  decimal  ciphers  as  has  been  noted  before.  10 

ALUGATION  ALTERNATE, 

Operates  to  tbe.  reverse  of  Alligation  Medial,  because  Ibe  rale  and  pci* 
ces  are  given  to  find  the  quantities  to  be  mixed. 

RULE. 

1.  Place  the  prices  of  the  sitnpUs  in  a  column,  beginning  with  the  least 
uppermost,  increasing  with  the  next  least,  till  you  come  to  the  foot  of  tbe 
column  with  the  greatest.  ^ 

2.  Place  the  girtH  rate  or  Mean  price  on  the  led  of  the  column. 

S.  Connect,  with  a  circular  line,  tbe  price  of  a  simple,  which  is  to 
than  the  mean  rate,  with  one  which  is  grtaier  than  the  oiean  rate ;  and  ao 
to  the  contrary,  a  greater  with  a  lesser. 

4*  Take  the  difierence  between  the  mean  rate  and  eadb  simple,  and 
place  to  the  right,  opposite  to  that  other  simple  with  which  it  is  connected. 

5.  Cany  out  to  the  right,  in  a  column,  the  amount  of  that  diffiereooey 
at  the  price  which  stands  opposite  in  the  first  coluom. 

EXAMPLE  1. 

A  tobacconist  has  four  sorts  of  tobacco ;  one  at  10  cents,  another  ai 
M  cents,  a  third  at  30  cents,  and  a  fourth  at  40  cents  a  pound :  he  wishes 
to  kcow  what  quantity  of  each  may  be  mixed,  so  that  he  can  afford  to 
sell  at  25  cents  a  pound  ? 

Here  we  will  call  25  cents,  the  ^ven  or  mean  rate,  and  10,  20,  30,  40, 
prices  of  the  simples. 

Opsratiok. 

C  10 — .  cepts,        15  lb.  at  10  cents,    s    150  cents. 
*«.        •     J20\    1  5do.at20  «     100 

.5  cents.  <  3^;  5do.atSO  =.     150 

[40—^  15do.at4Q  «    600 

J^lean  rate^  x  40  No.  of  lbs.  $  10.00  Amount  of  the 

25    mean  rate.  [simplea. 

Plroof,  j^iaoo 

TIm  answer  is  15  lb.  at  lOceots,  5  ib.  at  20  cents,  5  lb.atSOottit8|aDd 
15 IW.  ai  40  centft. 
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EXAMPLE  2. 

Sugar  at  10  cents  a  pound,  at  20  cents,  at  30  cents  and  at  40  cents,  be« 
ii^  ready  for  a  mixture,  required  how  many  pounds  of  each  to  make  ^ 
composition  worth  25  cents  a  pound  ? 

Ans.  5lb  at  10  cents,  15lb.  at  20, 15lb.  at  30,  and  5lb.  at  40 

Operation. 
Simples. 

Mean  rate  25.  <  ^ 

[40^ 


5  lb.  at  10  cts.  «  50 
15  lb.  at  20  B  300 
15  lb.  at  30         »  450 

5  lb.  at  40         s  200 


Am't  of  articles  or  simples,    40  lb.  ^10.00  am't  of  the  simples^ 

Proof  bt  Alligation  Medial. 
lb.      cts.       lb.  ^  If  40  lb.  simples  cost  10  doUarSi  what 
•^  40  :  1000  : :  1   }  will  1  lb.  cost  ? 
'    80  (25  lb.  answer. 

200 
200 

EXAMPLE  3. 

A  farmer  mixing  oats  at  40  cents  a  bushel,  with  peas  at  75  cents  a  bush-, 
el,  and  com  at  100  cents  a  bushel,  required  how  much  of  each  sort  to  make 
a  mixture  worth  70  cents  a  bushel  ? 

Ans.  35  bushek  at  40  cents,  30  at  75  cents,  and  30  at  100  cents. 

Operation. 
C    40>^     5 +  30  ■■35  at  40  c.  ■«  1400  c. 
70  ]    75^  )  SO  at  75  c.  =  2250  c 

C  100/  30  at  100c. «  3000  c 

No.  of  bushels  or  simples,      95  6650  c.  aniount  of  simplest 

Proof. 
As  95  bushels,  or  simples,  are  to  6650  cents ;  so  is  1  bushel  to  its  valuea 
-♦-  95  :  6650  2 :  1 

665  (70  answer  in  cents. 

..  .0 

Note.— 'When  more  differences  than  one  happen  a;^in9t  any  simple,  aa 
at  40,  then  such  differences  must  be  added  tog:etner,  as  5  -|-  iO  s  35. 

Many  and  various  operations  may  be  wrought  in  Alligation  Alternate, 
and  Ahemation  Total ;  but  these  examples  must  suffice  for  an  introduce 
tion.  More  useful  matter  claims  a  preference,  and  the  want  of  room  foD> 
bids  the  insertion  ef  several  curious  subjects. 
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PENMANSHIP. 


FORMATION  OF  LETTERS.^ 

Thc  Art  or  Penmanship  is  obtained  by  frequent  trials  in  imitating;  good 
apecimens  or  copies,  made  for  that  purpose.  The  modern  peoroeii^  such 
as  the  late  Mr.  Taumsj  Mr.  Farstery  of  Baltimore,  and  Mr.  Dean,  of  Newa> 
York,  have  afforded  us  elegant  and  modern  specimens,  well  worthy  of  im- 
itation. 

Some  one  of  their  copies  ought  to  be  where  we  can  often  take  a  view 
of  the  formation  of  the  letters  and  cuts.  Imitations  may  be  made  with  a 
piece  of  chalk  on  a  board,  or  wkh  a  pencil  on  a  slate,  rather  than  to  take 
a  view  and  make  no  trial  in  forming  those  charaqters.*. 

If  some  person  would  employ  Mr.  Fairman,  of  Philadelphia,  to  delineate 
and  engrave  a  set  of  copies  for  the  use  of  schools,  1  am  of  opinion  that  the 
performance  would  be  well  accepted  by  the  public,  and  at  the  same  time 
afford  to  teachers  modern  samples  which  would  appear  lively  and  elegant. 

As  to  rules  in  writing,  there  are  many;  and  almost  every  writing  mas- 
ter has  some  small  variation  from  his  rival.  These  differences,  however, 
are  not  of  the  greatest  importance :  it  is  true  that  some  rules  are  better 
than  others ;  but  the  main  object  is  to  instruct  learners  in  the  easiest  and 
most  expeditious  mode  of  becoming  good  writers  or  good  penmen.  This. 
may  be  done  by  adopting  certain  simple  rules  for  the  beginning,  the  end- 
ing, the  joining,  the  length,  the  width,  the  inclination  and  proportion  of 
letters. 

Rules  for  imitating  the  elements  of  penmanship,  as  inserted  in  thisbooky 
entitled  "  Every  man  his  own  Teacher,^'  may  be  expressed  thus: — 

1.  The  Stem  No  1,  may  be  formed  by  placing  the  nib  of  the  pen  in 
such  a  manner  as  to  form  the  top  of  the  stem  square  and  parallel  with  the 
upper  line;  then  brinr  down  a  bold  and  quick  stroke  to  the  lower  line^ 
suddenly  taking  off  the  pen  and  leaving  the  impression  square  at  the 
bottom. 

2.  Begin  the  inverted  Ell,  or  No.  2,  with  a  hair  stroke  on  the  middle 
Kne,  proceed  to  the  upper  line,  and  from  that  ^adually  form  a  bold  stroke, 
ivhich  bring  down  and  take  off  the  pen  at  the  lower  line,  suddenly,  as  in 
forming  the  stem. 

3.  The  Direct  Ell,  or  No.  3,  may  be  bo<^un  in  manner  as  that  of  the 
stem,  brought  down  with  a  bold  stroke,  and  turned  gradually  with  a  hair 
stroke  to  the  middle  line. 

4.  Begin  the  Curved  £11,  or  No.  4,  on  the  middle  line  with  a  hair  stroke, 
turn  the  top  like  the  inverted  ell,  and  the  bottom  like  that  of  the  direct 
ell. 

5.  Form  the  Jay,  or  No.  ^,  like  the  loop  of  the  capital  G,  with  a  small 
degree  of  curvity,  the  plate  being  imperfect  by  having  the  loop  of  the  y,  j, 
and  g,  too  straight. 

*  It  would  be  proBtable  for  young  teachers  to  visit  Mr.  Picket's  school  in  Xexr- 
York,  and  observe  his  mode  of  instruction.  His  Telegraphic  Slates  are  of  the  great- 
est utility  in  teaching ;  and  his  pupils  are  more  independently  expert  in  penmanship^ 
arithmetic,  g^ammai-,  and  geography,  than  any  I  have  ever  seen.  The  method  ot  Vec- 
toring pupils  in  arithmetic,  at  Baltimore  College,  Mar>iaDdt  is  alM  well  worthy  th« 
attcotioQ  of  young  teachers. 
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6.  Let  the  learners  proceed  and  make  the  o^  the  inverted  c,  the  c,  k,  v, 
r  and  w;  then  begin  to  inform  them,  that  these  marks  are  the  component 
parts  of  the  alphabet :  begin  with  the  h  on  line  No.  1,  and  bring  down  a 
stem  to  line  No.  4 ;  then  make  a  curved  ell,  and  join  the  hair  stroke  to  the 
stem  of  the  h,  or  line  No.  3,  and  carry  its  other  hair  stroke  up  to  No.  S 
also,  to  Join  the  i  on  that  line,  as.in  tUe.word  history  on  the  plate.  See 
the  plate.     Have  the  plate  in  view  and  point  to  each  character. 

7.  Then- observe,  that  with  a  stem  and  a  curved  ell^  we  form  an  h ;  with 
a  curved  eli  and  a  j,  we  Ibrin  ay;  with«n  o,  and  a  direct  ell,  we  form  an 
a,  or  an  a  and  d ;,  and,  with  an  inverted  ell  and  a  curved  ell,  we  form  an  n, 
&c. ;  giving  at  the  same  time  such  other  pertinent  lectures,  as  the  master 
by  his  ingenuity  may  invent. 

8.  Observe  to  pupils,  that  all  strokes  in  Roman  text  partake  of  an  oval 
form,  except  the  stem.  For  instance,  continue  the  hair  stroke  of  a  c,  with 
fine  dots,  and  it  will  form  an  o;  continue  the  hair  strokes  of  a  curved  eU, 
and  they  wHl  form  a  double  o;  continue  the  loop  and  the  upper  pert  of 
the  capital  G,  and  eacli  will  form  a  large  O ;  continue  each  particular 
stroke  of  a  capital  B,  and  they  will  form  an  O  three  times ;  and  these  ob- 
servations will  hold  good  with  regard  to  almost  every  letter,  great  an4 
small,  in  the  alphabet.t  When  any  capital  letter  is  ended  with  a  (lourish| 
instead  of  a  curl,  let  the  flourish  be  formed  in  shape  like  an  oval ;  and  not 
suffer  lines  to  cross  each  other,  so  as  to  form  right  angles ;  but  always  ^en- 
deavour to  leave  them  in  such  position  as  to  cross  obliquely,  forming  aeule 
angles.  And  this  caution  fnay  apply  to  all  scribblers,  who  are  dashing 
«uts  and  flourishes,  on  slates  or  paper,  for  pastime  or  for  improvement. 

Aim  to  cut  a  flourish  in  such  manner,  as  to  have  the  beginning  and  end- 
ing of  the  stroke  meet,  and  at  the  same  time  fonn  an  oval.  These  ovals 
may  stand  with  an  inclination,  like  the  O  or  any  other  letter  in  the 
text  hand,  or,  they  may  lieliorizontnlly.  A  horizontal  oval, 4>r  a  segment  of 
k,  will  help  io  formi»Tg  an  elegant  capital  D,  L,  or  Q. 

When  capitals,  such  as  B^'F,  I,  K,  P,  R,  S,  and  T^  are  ended  with  a 
curl,  let  them  stand  in  such  position,  and  be  of  such  shape,  as  to  cut  through 
the  middle  of  an  O ;  that  is,  if  we  begin  at  the  curl,  and  dot  an  O  about 
the  body  of  the  letter,  the  O  will  be  bisected. | 

HOW  TO  HOLD  A  PEN. 

In  the  first  place,  let  the  body  be  stationed  in  an  easy  posture,  resting 
move  on  the  leCt  side  than  on  the  right,  where  the  light  comes  from  the 
left  hand  ;  curl  the  ring  finger,  or  that  next  to  the  little  finger^  into  the  hol- 
low of  tlie  hand,  and  rest  the  hand  on  the  little  finger;  also  rest  the  arnci^ 
half  way  from  the  elbow  to  the  wrist,  on  the  edge  of  the  writing  desk  or 
table.  When  children  firM  begin  to  write,  furnish  them  wUh  a  slate  and 
pencil ',  teach  them  how  to  hold  the  pen  or  pencil,  and  by  degrees  leara 
them  to  point  the  upper  end  over  the  right  shoulder;  but  as  this  manneir 
-of  holding  tlie  pen  is  unnatural  at  first,  bring  it  on  by  degrees;  give  them 
an  easy  copy,  such  as  tlie  stem  or  inverted  ell,  sliow  them  how  to  place 
the  marks  equidistant,  with  spaces  between  about  the  width  of  a  small  n^ 
^lake  the  inarks  of  .one  inclination  and  of  equal  length.  At  the  same  time 
promise  the  little  tyroes,  pen,  ujkj  and  paper,  when  they  become  capabte 
of  holding  their  pens  correctly. 

It  is  said,  that  "  the  use  of  the  pencil  is  a  detriment  in  holding  the  pen  5" 
but  experience  ha3  prav^  to  the  contrary,  in  thousands  of  instances. 


t  See  Mp.  Town«!«  copief^  IS^ew J^^rk. 
i  Bisected,  divided  into  two  equal  p;irts. 
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HOW  TO  MAKE  A  PEN. 

1.  In  the  first  place,  have  two  penknives,  of  narrow  thin  blades,  thai 
are  made  of  the  best  steel.  One  knife  with  a  thick  basil  e<j^e  as  it  corner 
irora  the  cutler,  and  another  with  a  more  thin  edge,  arc  necessary  irf 
making  good  pens  for  writing  elegant  copies  in  school.  Shape  the  nib  ot 
the  pen  with  the  thick -edged  knife,  scrape  the  back  of  the  nib  upwards, 
in  such  manner,  that  will  make  it  rough  about  half  an  inch,  and  check 
the  end  of  the  imfintshed  broad  nib,  with  the  edge  of  the  knife ;  then, 

glace  the  thumb-nail  on  the  back  of  the  quill,  so  far  up  as  you  mean  to 
ave  the  split  extend,  and  strike  a  sudden  stroke  with  the  knife  to  split 
the  nib.  This  scraping  roughly  upwards,  is  to  alter  the  texture  of  the 
quill,  so  that  it  may  split  clearly,  without  a  roughness  commonly  called 
ganders'  teeth ;  for  no  pen  will  write  smoothly,  and  make  fair  strokies,  if 
the  split  be  rough. 

2.  Immerse  a  number  of  these  half-made  pens  in  water;  and  let  them 
temain  there  till  they  are  wanted  for  use ;  then,  with  the  thin-edged  knife, 
finish  the  nibs  for  coarse  or  fine  hand  writing  as  you  chuse  ;  expose  them 
to  the  air  a  short  time  to  gain  their  strength  and  spring,  but  not  too  long, 
lest  they  curl  out  of  shape.  The  immersion  is  to  soften  the  quill,  that  it 
may  not  turn  the  edge  of  the  thin  knife,  and  the  scraping  and  splitting  of 
the  quill  when  dry,  is  done  because  a  quill  will  not  split  clearly  when  w^t. 
The  sharper  the  knife  is  when  nibbing  a  pen,  the  mofe  fine  will  be  the 
Bair  stk'okes,  and  the  more  smooth  will  be  the  bold  strokes. 

S\  When  you  are  sharpening  a  penknife,  observe  in  what  shape  the 
edge  came  from  the  cutler ;  that  is,  a  long  basil  is  on  the  side  that  slides 
next  to  the  quill,  and  a  very  short  basil  on  the  opposite  side ;  hone  the 
thick-edged  knife  in  the  same  manner  as  it  was  at  first,  but  make  the 
ttnife  you  nib  #ith,  more  thin  and  keen.  In  forming  the  point  of  a  pen, 
i^gard  must  be  had  to  the  thickness  of  the  quill :  if  the  quill  be  thick,  the 
point  and  split  may  be  long,  and  the  cheeks  shaved  till  thin,  then  scraped 
till  [Smooth,  to  make  them  pliable  and  elastic.  But  when  you  are  shavins 
the  cheeks,  be  careful  and  avoid  taking  off  any  substance  from  the  back 
of  the  quill  where  the  split  nms ;  lea?e  that  part,  generally,  as  thick  as 
nature  has  formed  it;  because  this  will  preserve  the  elasticity  or  springy 
power  of  the  pen.  One  exception  however  may  be  noticed  here ;  that  is, 
before  vou  cut  off  the  nib  of  the  pen,  pare  the  back  of  the  nib,  beginning 
tip  ward  about  one  sixteenth  part  of  an  inch,  and  take  off  a  slice  down- 
ward, forming  the  nib  into  a  perfect  point ;  this  will  improve  the  fineness, 
but  will  not  decrease  the  elasticity. 

4.  If  a  quill  be  thin,  the  split  and  point  of  the  pen  must  be  short,  and 
the  cheeks  not  shaven;  but  such  quills  will^not  anbrd  a  pen  suitatrfe  for 
handsome  work. 

For  fine  drawing,  such  as  landscapes,  or  the  representation  of  streanitf 
on  a  map,  a  house,  a  lake,  a  mill-pond,  or  the  like,  procure  crow-quills : 
with  these  you  may  make  a  fine  hair  stroke,  nearly  equal  in  d^eacy,  to 
those  impressed  on  a  copper-pldte. 

5.  REMARK  ON  QUILLS. 

When  you  stop  writing  with  a  good  pen,  leave  it  in  the  ink,  or  in  some 
moist  body,  as,  sponge,  cloth,  cotton,  or  the  like,  to  keep  it  from  curline 
out  of  the  natural  sbapei ;  but  if  a  pen  want  mending,  wipe  it  dean  with 
a  piece  of  soft  pdp^r,  and  lay  it  down  to  dry.  In  chusing  quills,  endeavoor 
to  obtain  those  which  grow  in  the  left  wing ;  the  curvature  of  such  qftiNB 
^1  fay  to  the  forefinger  of  the  right  haitd,  and  are  more  easily  tolled  ud 
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governed,  than  those  that  gtow  in  the  right  wing.  Respecting  the  hes4 
quills,  let  experience  and  frequent  trials  in  using  them  ue  the  instructor; 
for  my  part  1  chuse  quiUs  in  their  natural  state  or  unmanufactured,  that 
have  hung  in  a  garret  or  some  dry  plac^  for  about  two  years.  A  roanu- 
facf  ured  qiiill  is  like  a  high  tempered  edge  tool ;  the  edge  soon  crumbles 
offf  though  ever  so  keen  at  first. 

OF  BOYS  MAKING  PENS. 

Here  i(  may  not  be  amiss  to  mention  the  necessity  of  boys  haring  a 
knife,  or  knives  if  ihey  can  afford  the  cost,  and  of  their  learning  season* 
ably  to  make  and  mend  pens.  Many  persons  who  can  write  a  decent 
hand,  ore  obliged  to  call  on  their  friend  for  a  F>en ;  and  by  such  dependence 
lose  many  opportunities  of  writing,  by  which  they  sometimes  suffer  pe- 
cuniary lo8s,  and  often  lose  time  which  ought  to  be  taken  up  in  improve- 
ment. When  a  boy  or  girl  can  write  a  decent  text  hand,  or  what  is  com- 
pionly  called  copy-hand,  they  ought  to  be  instructed  how  to  make  a  pen. 
Fi^m  this  early  acquisition  of  knowledge  in  making  a  pen,  will  arise  a 
twofold  profit  or  advantage;  it  will  not  only  afford  great  relief  to  the 
Teacher,  but  will  give  to  the  learners  independence  in  penmanship. 

GOOD  INK. 

This  is  a  requisite  in  penmanship  which  is  too  frequently  neglected  ;  it  is 
either  of  a  poor  quality,  or  suffered  to  become  dirty  in  the  standish. 
When  you  quit  writing,  stop  or  cover  your  standish  if  you  mean  to  make 
elecrant  work  :  and  whenever  the  cotton  becomes  foul,  wash  it  or  throw  it 
away. 

The  British  ink -powder,  or  the  ink-cake,  extracted  or  dissolved  according 
to  the  printed  directions  accompanying  the  powder  and  cakes,  will  answer 
every  purpose  in  writing  as  respects  good  ink.  Japan  ink  is  well  adapted 
to  the  writing  of  copies  which  resemble  copper-plate  impressions,  and  when 
these  two  sorts  of  ink  are  mixed  together,  the  composition  is  apparently 
improved.  Due  regard  ought  to  be  paid  to  the  thickness  or  thinness  of 
ink  ;  if  it  be  too  thin,  the  colour  will  be  pale,  if  too  thick,  the  strokes  will 
not  be  smooth,  and  if  become  frozen,  it  will  lie  spoiled  for  any  handsome 
writing. 

Mr,'Ribancourt  gives  us  the  following  recipe  for  making  an  excellent 
black  ink,  which,  he  says,  will  not  become  decomposed  nor  fade,  but  in- 
crease in  blackness  although  exposed  to  the  air,  sun,  dust,  smoke,  and 
moisture. 

RECIPE. 

Take  8  ounces  of  imtgnjls-— 4  ounces  of  ground  or  rasped  logwood,  and 
boil  them  one  hour  in  12  pounds  of  water,  or  until  one  half  is  evaporated  ; 
it  is  then  percolated,  or  strained  throqgh  a  hair  sieve,  and  to  this  liquid 
are  added  snlphat  of  iron  or  copperas  4  ounces — gum  arabic  3  ounces — 
sulphat  of  copper  or  blue  vitriol  1  oimce — sugar  candy  1  ounce.  This 
solution  is  well  stirred  and  suffered  to  stand  twentyfour  hours  ;.  it  is  then 
poured  off  from  the  sediment  and  kept  close  stopt  in  glass  or  stone  jars. 

See  Encydt>p€(Ua  mder  CusMisTaT. 

SMALL  HAND  WRITING. 

After  becoming  proficients  in  text,  practise  on  small  copies,  gfadually 
falling  down  to  business-hand :  but  in  this  hand  writing,  set  the  strokes 
nearly  in  a  perpendicular  direction,  and  form  the  comers  with  mdre  acute 
angles  than  those  are  in  text.    This  will  make  a  beautiful  handwriting, 
for  posting  books,  filling  up  4eeds,  bonds,  mortgages,  and  for  public  recoiri^s. 
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preferred,  31,38 

Lecturing  on  Rules,  147 

Lancaster's  reclaiming  bad  boys,  41 
Long  Division, 
Measure, 


Land  and  Square  Measure, 
Lines,  how  regulated. 
Loss  and  Gain, 
Lever,  the  powers  thei^f. 

M 
MultiplicaUon,  Simple, 

f  Compound, 

,  Common, 


and9j 
Motion, 


-,  Table,  Cards  8 


149 
204 

207 
236 
293 
353 

81 

lis 

141 
400 

2se 
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INDEX. 


page 

240 
354 


Money,  Redaction  of^ 
Mechanical  Powers, 

N 
Numeration,  how  taught  at  first,    11 
Natural  Radius, 
Numeration  Table,  Card  No.  7y    396 

a 

Objections  reepecting  scantiness 

of  time,  26 

— ;— —  ii^uring  health,  27 

did  Survey  Line8,how  regulated^  236 

P 
Pestallozzian  plan  of  teaEchtng, 
Pastime,  general  rule  for, 
JVizes,  how  distributed, 
Pence  Table,  Card  No.  12, 
Proportioir,  or  Rule  of  Threey 
,  Compound, 
^  Contra«led| 


School-house,  form  thereof, 
23S*|Self-moving  Machine, 
Subtraction,  Simple, 

,  Compound, 


Practice, 
Position, 


18 

25 

42 

416 

245 

264 

271 
30i 

845 


R 


ftemoval  to  another  Classt       10, 1 1 
Regularity,  27,  34,  35 

Rod  of  Correctionr  belongs  to 

Parents,  31 

Ridiculous  acts  reprobated,.  39 

Rule  to  bring  Dolhsrs  into  Cents,  82 
Reduction,  193 

I   of  Decimals,  178 

Regulating  Old  Lines,  236 

Rate-Bill,  273 

Rebate,  289 


page 

School  well  regulated,  27 

School  Crovernment,  2fli 

without  whipping,  32 

33 

857 

73 

104 

216 
236 
317 

371 


Square  and  Land  Measure, 
Solid  or  Cubic  Measure, 
Surveyor's  Table, 
Square  Root, 
Screw,  Powers  thereof, 
Secret  for  Teachers, 

T 

Tyrant  Teacher, 

Talking  in  School  ait  offence, 

Troy  Weight, 

Time, 

Tare  and  Tret, 

V 

Vain-jrlory  of  modeirA  Scholars^ 
exhibited  in  the  preface,  and 
on  page 

Unhealthy  air, 
Unnecessary  fear,  cmM  of,* 

W 

Whipping  reprobated. 
Wine  Measure, 
Wheel  and  Axle, 


30 

96 

19d 

23 1 

Sit 


357 

Id 

i$ 

20^ 
35^ 


IN'DEX  TO  SUPPLEMENT. 


Decimals, 

tXirecX  Proportion, 

Practice  Generalized^ 

Interest, 

,  Compound,  by  Log. 

Kate-Bill, 

Alligation, 

Pennianship, 


499 
500 
501 
505 
506 
508 
511 
515 


Formation  of  Letters, 
How  to  hold  a  Pen, 
How  to  make  a  Pen,, 
Remark  on  Quills, 
On  Boys  making  rens. 
Good  Ink, 
Recipe, 
Small  hand  writing, 


5i4 
5lt 
517 
51B 
Hi 
M« 
518 


•  Young  Tcjiehert  WWI  do  wcH  by  ealUfiff  on  Mr.  R.  O.  K.  B****^;  *t  "^^^  -^^ 
buny,  for  appropriattf  Lcet(m»  oi^  Pentniuuifait^.  or  on  other  bMKhtfei  ^XemHimg. 


SUBSCRIfiERS'  NAfilBS. 


ALLEN,  BENJ.  Prim.  qftU  Albanu  Academy 
Andrew!,  Charles  C.  Principal  of  the  African 

Frtg^School,  JVWr-  York. 
Anderson,  John,  jr.  CampbeUf  Va, 
Anderson,  Jos.  Washington  city. 
Anthony,  T.  L.  Georretotent  D.C, 
Alleti,  kto.  John,  Baltimore  College,  Md, 
Allen,  Hugh,  Baltimore,  Md. 

Baldwin,  Seih  C.  BaHUtan,  A*.  F. 
Beatty,  Leonard,  .Yap*  Forifc. 
Barflett,  M.R.  Teacher,  New-York, 
Bernard,  A.  Richmond,  Va, 
Brysoo,  Robert,  Uichmund,  Va, 
Blair,  Ren.  John  D  Richmond,  Va, 
Banks,  Gerard,  Lynchburg,  Va. 
Bailey,  Vincent,  Ufnchburg,  Va, 
Buford,  William,  Teacher,  Lynchburg,  Va> 
Burd,  vViiliam,  Lynchbwrgh,  Va. 
Buntine,  Reo.  Thomas,  Lynchbwrg,  Va, 
Beale,  Walter  B.  Washington  city. 
Brown,  Reo.  O.  B.  Washington  city, 
Bradley,  Abm.  Jr.  Washin^^ton  city, 
Bradley,  F.  Washington  ctty. 
Brent,  Roh.  Washington  city. 
Barton,  William,  AUxondria,  D.  C 
Brow  n,  Jacob,  Georgetown,  D.  C 
Baker,  John,  Qeorgetown^  D.  C. 
Brice,  John,  \r.  Btutimore,  Md.    S  copies, 
Brunett.  Anarew,  Baltimore,  Md, 
Buck,  John,  Baltimore^  Md. 
Burt,  Andrew,  Baltimore,  Md, 
Brown,  SamM,  Baltimore,  Md. 
Brosius,  Michael,  Baltimore,  Md, 
Brown,  John,  Baltimore,  Md. 
Bring;hurftt,  Germantovm,  Pena, 

Bleecker,  L.  JVeic-  York,  2  copies, 

Buel,  Jeftte,  Albany. 

C 

Clinton,  De  Will,  HU  Ex.  Governor,  X  York, 

Cbrr,  R.  W.  Richmond,  Va. 

Co|>land,  C.  Richmond,  Va. 

Corbin,  Francis,  Caroline  co,  Va, 

Cardozo,  L«aac,  Powhatan,  Va 

Childrey.  Jr>hn,  Henrico  co.  Va. 

Cowan,  Wm.  Richmond,  Va. 

Caickaden.  Creorge,  Richmond,  Va, 

Clark,  George  VV.  Richmond,  Va. 

Crandall,  Thomas,  Lynchburgh,  (^a. 

Carson,  Joseph,  Lunchburg,  Va, 

Cassin,  Joseph,  fVashingioncUy. 


Cone,  Joseph,  Baltimore.,  Md. 

Creery,Jobn,  Teacher,  Baltimore, Md,  loop. 

Camp,  Wm.  Baltimore,  Md. 

Ciemm,  Wm.  Baltimore,  Md, 

Coulson,  Ge<l    Baltimore,  Md, 

Chile,  Sam'l,  Baltimore,  Md, 

Chappell,  J.  G.  Baltimore,  Md. 

Caldwell,  John  R.  Baltimore,  Md, 

Coffin,  Hiram,  Baltimore,  Md, 

Conrad;  John,  Philadelphia, 

Cary,  M.  Philadelphia. 

Coles,  Amos,  .Kew'York. 

Campbel.',  Sam'l,  Jiortoich,  Chenango. 

Cheeseman,  Ekiward,  Albany, 

Cooper,  Lucius,  Albany^ 

Dale,  Wm.  A.  Tweed,  Principal  of  the  Lancas- 
trian Academy,  Albany,    'i  copies. 
De  Will,  Simeon,  Surveyor-  Gen.  A,  Y,  Albmy, 
Danforth,  Jeseph,  Richmond,  Va, 


Domin,Wm.  I^iicWiMijg,  Ftf.  .    v. 

Dillartl,  James,  Rockingham  co./f,  Carbltna. 
Duwsoo,  Joshua,  Washsngton  city.  ^ 
Department  ol  State,  WcMngton  city. 
Dungan,  Francis,  Baltimore,  Md. 
DesiTver,  Rob't.  Philadelphia, 
Duane,  Wm.  Philaddphia. 
Duane,  James,  Schenectady,  A".  Y, 

Edley,  David  R.  Teacher,  Lvncliburg,  Va, 
lildward,  Jame^,  Teacher,  Philadelphia,  3cq9. 
Ellih,  David,  Teacher,  Philaddflda, 
Earle,  Edw.  Phiiadelpfiia, 
Evans,  Oliver,  Philadelphia, 

F 
Filch,  Francis  B.  Teacher,  Albany, 
Finn,  Rol>ert,  JS'ew-  Yurk. 
Fairfax,  G.  Wm.  Washington  city.    6  copies. 
Pouchee.  W  M.  D.  Richmond,  Va. 
Fatrfax,  Ferdinand,  Washington  dty,  Scop^ 
Falconer,  A  H.  Baltimore,  Md. 
Fry,  Wm.  PkUadelphia. 
Franklin,  Lem'l.  rItUadelpliia. 
Fox,  Alvin,  Teacher,  Stateth- Island, 
Freeman,  Moses,  Warren,  JV.  Y. 

G 
Graham,  John  A.  L.  L,  D.  ICew-York, 
Gray,  Wm.  W.  Lynchburg,  Va. 
Gvvathmey,  Geo.  Lynchburg,  Va. 
Gray,  Francis,  Lynchburg,  ya. 
Goddard,  Ja.  Washington  city. 
Gra«si,  John,  Pres  Georgetown  College,  D.C. 
Graham,  John,  Washington  city. 
(jiraham,  Geo.  Washingion  citi/. 
Gibney,  John  T.  Baltimore,  Jm, 
Gill,R.  W.  Baltimore, Md. 
Gilmor,  William,  Baltimore,  Md. 
Garrett,  Philip,  PhiUulelphia, 

Herrick,  A.  G.  W.  Troy^  A*.  Y, 

Haiues,  Stephen,  Coeymans,  A.  Y, 

Holmes,  S.  L  Teaclwr,  Columbian  Academy, 

Jfew-York.    t  copies. 
Hum,  David,  Kew-York. 
Haines,  B.  James,  JVoo-  York, 
Haley,  J.  C  Teacher  of  the  Lancastrian  Acadt* 

my,  Richmond,  Va, 
Howard,  Thomas  C.  Richmond,  Va, 
Holmes,  Samuel,  A'ew-  York. 
H«xlges,  Charles,  Lynchburg,  Va, 
Hayth,  John,  Lynchburg,  Va, 
Harris,  C.  near  Monticalo,  Va. 
Harpur,  Nichs.  Washington  city, 
Humilton,  Sam'l.  S.  Washingion  city, 
'JofTman,  Jacob,  Alexandria,  D.C.    t  CcqMBS, 
Haraden,  NathM.  Washington  JS\  Yard,  ^cop. 
Hart,  Joseph,  Baltimore,  Md. 
Hudson ,  Robert,  Schenectady,  JV.  Y, 

JeHerson,  Hon.  Thomas,  Monticello,  Va. 
Joues,  Robert  K.  Richmandy  Va. 
Jackson,  J.  E.  Baltimore,  MJ, 
Jonei,  Henry,  JVeio-  York, 


Davidson,  Wm.  Ln^hburg,  Va. 
Dawson,  Russell,  Lynchburg. 


Va. 


K 

Kello^,  Giles,  Bern,  JV.  Y. 

Kiiigh',  Joshua,  Lundiburgf  Va, 

KelLey,  James,  Marine  Barracks,  Washington. 

Knox,Charle:},  for  the  Marim  School  at  the 

Marine  Barracks,  Wasliington. 
Keyset,  Gmrge,  Baltimore,  Ma. 
Kimbcr,  Thomas,  Philadelphia, 
Kimball,  Harvey,  Carthage,  Ontario. 

L 
L«^ven worth,  H.  Colonel  U.  S,  Army, 
Lay,  Amo«,  Albany. 
LyonK,  Luke,  Teacher,  Albany, 
^^abby,  Pleasant,  l^jnchbtin^  ^^u 


% 
^ 


■  f^Tfll- 


SUfiSCRlBCKb'  NAM£9. 


Lamb,  John  F  Lynckhtrg,  Va. 

Lee,  Shelley,  Lunchbwrst  Va. 

Lynch,  EdM-ord,  LunMurgj  Fa.    2  copitg, 

Loomu,  Eraslus,  Oeargetown,  D.  C» 

Lalitnore,  James  B.  Baltimore,  Md, 

hormBnjWm.JialHmoretMd. 

Lusby,  Henr^,  BaUimort,  Md, 

Little,  llionMs,  PMhdetpliia, 

Lloyd,  Joseph,  Philadetphitu 

MarshaJI,  J.  Chief  Justiot  U.  S.Richmandt  Va. 
Merchant,  OcorKie,  Esq.  Albany, 
BicLeod,  Margery,  PrecqiiretSf  J^ew-  York, 
Munroitl,  Win.  lUporiero/LaioB,  HichmondiV, 
Morton,  \Villiani,  Lffnchhurgf  Vo. 
Moore,  Tho.  Ba//i^(/,  Vcu 
Morion,  J^iah,  Lt/nchburgf  Va. 
JtfilHgan,  Joieph,  Oe^rgetotcrif  D.  C. 
JVfiller,  Jacob  Kriss,  Baltimore,  Md. 
Ultntz,  William,  BaUimore,  Md. 
Macber,  Ben^min,  Baitimoirt  Md. 
MtUcr,  John  D.  Baltimore ^  Md. 
Mftvo,  Ben).  Teacher ^  Philadelphia. 
McXran,  l*atr»k.  Teaclier,  Philadelpltia. 
M'lsnngr J.  Tiacfier,F.  Srtw/Ab.  %X.Yort 
Morse,  £  Albany. 

I^icholaf ,  W.  C.  Hit  Ex.  Ocv.  of  Fir^ia. 

IVicbols,  Abii^il,  Prectptress,  J\ew'  York. 

kelson, Thomas, jr.  York-Toton,  Va. 

Nnvy  Deparlmenl,  IVushvigtoncity. 

Kiles,  U.  Editor  IV.  Register,  Baltimore,  Md. 

Heal,  John  G.  Baltimore,  Md. 

Wott,  Rev.  Eliphalet,  President  Union  College, 

SchenectaJu,  J^.  Y. 
JV^es,  John,  Prt^ton,  Chenango  co,  JV.  F.    „ 

0 
Ostrander,  John  \.  Albany. 
Owens,  W.  Physician^  Ltjnchburg,  Va.    Zcop. 
Urily,  Mai^arct,  Baltimore,  Md. 
Obrtan,  John,  Philadelphia. 

Preston,  John,  Treasurer ^  Rtchmond,  Va. 
Pcnninmn,  Obadiuh,  Providence,  R.  I. 
PorVhill,  John,  Rielimondy  Va. 
Price,  Nalh'i.W.  Riahmond,  Va. 
Pleasants,  Ficdet  ick,  Ukhmundy  Va. 
Parker,  Richard  E.  Richmond,  Vh. 
Percival,  John,  Lffnclibut'g,  VtL.Zcopies. 
Price,  Edward,  Limchburg,  Va. 
Pendleton,  Heubcn,  Amherst,  Va. 
Perkins,  Rich'd  Lynclibtargt  Va. 
Poc,  Caswe),  Lynchburg,  Vu. 
Poc,  John,  LtjncIdmrg^^eL. 
Price,  Alexander,  Bedford,  Va. 
Perceval,  Cieorge,  Lynchburg,  Va. 
Patterson,  Ed^ar,  Oeorffetotcnj  D.  C, 
Prc4l»urv,  Geo.  G.  3d,  Baltimore^  Md, 
Poller,  rialh'l.  Physician,  Baltimore,  Md, 
Power,  George  J.  Baltimore,  Md. 
Purrish,  Joseph,  Physician,  Philadelphia. 
Parker,  Jame$  P.  Philadelphia. 
Paul>  Ji«hn,  Philadelphia. 

Q 

Queen,  Richard  T.  Georgetoicn,  D.  C, 

U 
Ridgelv,  C.  Kit  Ex.  Gov.  ofManjland. 
Rica,  fiev.  John  H.  Ricltmond,  Va. 
Kaiidolph,  D.  M.  jr  Ricltmond,  Va. 
fiitchic,  Tiioina«,  Richmond,  Va. 
|iichttrtb;oft,  Geo.  P.  Hidimond,  Vu. 
Jlobinson,  Anth.  Richmond,  Va. 
Jteid,  Rev.  VVm.  S.  Lynchlnirg,  Va. 
/^ueker,  Armiotcad,.^mA^«^  Va. 
^oane,  "VVin.  Rce,  LynrJiburg,  Va. 
f5xa.lcliH;  ThornionF.  Otorgetoum,  D.  C. 
f  ^aatcliff,  Lulher,  Bdtimore,  Md. 


20 

8 


Richardu,  John  C  Baltimore,  Mi. 

Roas,  William,  A'ewburght  AV  F. 

Rogers,  J  no.  Baltimore,  Md. 

Randall,  Perez,  J^orwich,  JV.  F. 

S 

Sack  rider,  Daniel  W.  Albany. 

Smith,  Win.  Principal  of  the  'Lancastrian  Schovl 
Jfo.  \,  JCew-York. 

Siodghill,  David  T.  Richmond,  \a, 

Shiphard,  Jamet,  Richnumdj  Va, 

Smith,  John  W.  Richmond,  Va. 

Stewart,  James,  LtmcJUmrg,  Va. 

Stretch,  John,  IVashvngton  dty. 

Stewart,  Wm.  Baltimore,  Md. 

Starr,  William,  Baltimore,  Md, 

Swift,  W.  R.  Baltimore,  Md, 

Small,  Abm.  Philadelphia. 

Stoddart.  John,  Philadelphia, 

Sellers,  Samuel,  Philadelphia, 

Shaw,  AJ^.  Philadelphia. 

Siebbini,  ttev.  Cvrus,  Sdtenectady,  JW  Y. 

Southwick,  S.  Albany. 

Soulhwick,  H.  C.  Auburn,  Jf:  Y. 

T 

Totopkins,  D.  D  .  Vice-President  of  V.  5. 

Ta^Her,  John,  AlbanTj,  Lt.  Gocemor  efJS*,  Y. 

Thomas,  James  W.  ^Richmond,  Va. 
Townsend,  Green  J.  Lynchburg,  Va„ 
To"  le*,  Oliver,  jr.  Lynchburg,  Va. 
Taylor,  John,  Lynctilmr^,  Va. 
Taylor,  James  N.  Washington  city. 
ThrustoD,  Th.  L.  Washington  citi/. 
Treasury ^iKce,  Regbter  of,  IVashirtgton  city. 
Tenant,  Thomas,  Baltimore,  Md. 
Taws,  Charles,  Philmlelpfiia. 
Townsend,  Cha».  Philadelphia, 
Ten  Bi  ook,  Henry,  Jfevs-  \ork. 
Ten  Eyck,  Jacob,  Bcthlelum,  JV*.  F. 
Tuppei,  John,  Teacher,  JVewYork, 

V 
Van  Rensselaer,  Hon.  Stephen,   Ifalervliei, 

A*.  Y.    5  copies. 
Van  Rensselaer,  John  I.  Greenbush,  JV*.  F. 
Vis4cher,  N.  I.  Greenbush,  A\  Y, 
Visscher,  S.  Albany. 
I  Vaiighan,  James  P   LyncJiburg,  Va. 
Vaiix,  Roberts,  PltiladelpJua, 
Van  Zant,  Wm.  I.Albany. 

W 
Wilkinson,' H    CoopersU)wn,  N.  \, 
VViltse,  Isaac,  Albany. 
Worth,  G.  A.  Albanti. 
W.llcpr,  Daniel  B.  Greenbush,  N.  V. 
Whiting,  Sam'J.  JSeuf-Yor/t. 
VVyman,JohnW.  J^ew-Yorl'. 
VV'hituker,  Anto.  Richmond,  Va. 
Wriffht,  James  T.  Lf/nchbitrg,  Va. 
VVa»nin|^on,  Lund,  Washington  city. 
While,  Ambrose,  Washington  JVavy  YardfD.C,, 
Waikins,  T.  Editor  Portico,  Baltimore,  Md, 
Wampler,  J  Lewis,  Baltimrre,  Mu'. 
Welsh,  Jacob,  Bidtimarej  Mrf. 
Wirgman,  Charles,  BaUimore,  Md, 
Warner,  George,  Baltimore,  Md. 
jWorleiidyke,  Teacher,  Knc-Yori, 
Wetmore,  i<rnhiah,  Albany. 
Walton,  .J.  Schenectady,  N.  Y. 
W  ebs  lers  and  Sk  i  n  ners ,  Albany .    ft  copi^i . 
VVonds,  James,  2d,  Bethlckem',  N.  T. 

Vates,  Hon.  Joseph  C.  Schenectady,  I^.  Y. 

Yates,  Henrygr.  Mayor,  SduntOady. 

Yales,Jo\\n'W.  Albany. 

Yates,  Chrtf^opher  C.  ALbany. 

Yates,  J.  V.N.  Albany. 

Yutes,  Andrew,  Professor,  Union  College,  &A^> 

wec/arfy,N.Y. 
'j|Youn«rj  Wrlliam;  Teacher, Plattsburgh^    2  cr»p. 
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This  h6ck,  shotild  be  returned  ^fpf 
the  Library  on  or  before  the  last  dilb 
stamped  below.  % 

A  fine  of  five  cents  a  day  is  ineiiri^ 
by  retaining  it  beyond  the   spec; 
time. 


Please  return  promptly. 
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